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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference T& RelatBd Applications 

This appDcatfon daims the benefit of ttw filing date of U.S. piovisnnei patent 
an^cation serial number 60/212,359. attorney dodcet number 25791.38. filed oh 
Ji0» 19. 2000. the disclosure of which is incorporated herein reference^ 

This application is a oontinuation-4n-part til the itollowii^ ooiiending patent 
appHcaOons: (1) U.S. utinty patent applicatidn serial no. 09/454,139. attorney dodiet 
no. 25791.3.02, fOed on 12/3/1099. which claimed the benefit of the filing date of 
U.S. piovisionai patent application no. 60/111.293. attorney docket no. 25791.3. 
filed on 12/7/1998; (2) U.S. utflity patent application serial no. 09/510.913« attorney 
docket no. ^91.7.02, filed on 2/23/2000. which claimed the benefit of the filing 
date of U.S. provistonal application ho. 60/121,702. filed on 2/25/1999;. (3) U.S. 
utility patent application serial no. 09/502.360. attorney docket no. 25791.8.02. filed 
on 2/10/2000. which claimed the benefit of the filing date of U.S. provisional 
applicafon no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440.338. attorney docket no. 25791 .9:02. filed on 
11/15/1999; whk:h claimed the twnefit of the filing date of U.S. provisional 
application no. 60/108,558, attorney docket no. 25791.9; filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183,546. filed on 2/18/2000; (6) U.S. utility 
patent applicatidn ho. 09/523.460. attorney docket no. 25791.11.02. filed on 
3/10/2000. which daithed the benefit of the filing date of U.S. provisional applicatfon 
no. 60/124.042. filed on 3/1 1/1999; (7) U.S. uHHty patent applicatton no. 09/512.895. 
attorney docket no. 25791.12.02. filed on 2/24/2000. whkdi dalmed the benefit of 
the filing dates of U.S. provisional apFriteafion no. 60/121.841; attorney docket no. 
25791.12. filed on 2/26/1999 and U.S. provistonal applicafion no^ 60/154.047. 
attorney docket no. 25791.29. filed on 9/16/1999; (8) U.S. utility appficatton no, 
09/511.941. attorney docket no. 25791.16.02. fited on 2/24/2000. whteh daimed the 
benefit of the ffling date of U;S. provistonal serial no. 60/121.907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent applicatton no. 09/588,946. 
attorney docket no. 25791.17.02. fiied.on 6/7/2000. wWch daimed the t)enefit of the 
fiUng date of U.S. provisional patent application serial no. 60/137.998, attorney 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122, attorney docket no. 25791.23.02, filed on 4/26/2000. wWch claimed the 
benefit of the filing date of U.S. provisional applicattop no. 60/131,106, attomey 


docket no. 25791.23, filed on 4«6/1999. Applicants inooiporate by refefence the 
disclosures of these appBcations. 

This appOcatlqn is retated to the following co-pending patent appGcalions: 
(11) U.S. provisional application no. 6QA146^. attorney dodcet no. 25791.25. filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9^1999; (13) U.S. provisfonal patent applkation serial no. 
60/182.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. previ^lohal 
appDcatfon no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlstenal patent application no. 60/159,033, attorney docket no. 25791,37, 
10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999; Applicants incorporate by 
lefnence the disclosures of these appllcatiOTs. 

Background of the invention 
This invention relates generally to wellbore casings, and in parttouiar to 
15. viellboriB casings that are formed using expandable tubular members. 

Conventtonally. Mhen a welbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undeslred outflow of drilling flukJ Into the fbnnatton or inflow of fluid from the 
fbmfwtfon Into the borehole. The borehole Is drilled in Intervals vi»hereby a casing 
D w*»lch Is to be installed in a lower borehote interval is towered through a 

installed casiiig of an upper boreholei interval. As a consequence of this procedure 
the casing of the tower interval Is of smaller diameter than the casing of the upper 
inten«l. Thus, the casings are In a nested anangement with casing diameters 
decreasing in downward direction. Cement annull are provided between the outer 
» surfaces of the casings and the borehote wall to seal the casings from the borehole 
wan. As a consequence of this nested anangement a relatively taige txMehole 
diameter is required at the upper part of the wellbore. Such a targe borehole 
diameter involves increased costs due tp heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover. 
• Increased drilling rig time is Involved due to required cement pumping, cement 
hardening, required equipment changes due to large variaUons in hole diameters 
drilted in the course of the wen. and the targe vojume of cuttings drilled and 
removed. 

The present inventton is directed to overcoming one or more of the 
Pmitattons of the existing procedures for forming wellbores. 


Summary of the Invention 

According to one aspect of the present invention, a mettwd of «)upling an 
expandaljle tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone wHhin the preexisting 
structure, anchoring the tubular member to the preexisting structure, axiaily 
displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interfere biBtween 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture provided that includes positioning the 
tubular member and an expansion cone within the preexisting stnicture. anchoring 
the tubular member to the preexisting stmcture. and axiaily displacing the expansion 
cone relatiye to the tubuter member by pulling the expansion cone through the 
tubular member. The tubular rrwmber includes: an annular member, including: a 
wal thicl(ness that varies less than about B %. a hoop yield strength that varies less 
than about 10 %. imperfections of less than about 8 % of the vvall thickness, no 
failure for radial expansions of up to about 30 %. and no necking of the walls of the 
armular mernber for radial expansiorts of up to about 25%: 

According to another aspect of the (Mesent InventkMi, a method of coupling a 
tubular member to a. preexteting stnjclure Is provided that Includes Injecting a 
lubricating fhjki into the preexisting structure, poeitkNiing the tubular member and an 
expanston cone within the pre^ting structure, anchoring. the tubular member to 
the preexisting stmcture, and axiaNy displacing the expanstoA cone relative to the 
tubular member by pulling the expansion cone through the. tubular nwmber. 

According to another aspect erf the present Invention, a method of coupling 
an expandable tubular member to a preexisting stmcture Is provided that includes 
positioning ttie expandable tubular member and an expansion cone wittiin the 
preexisting stmcture, anchoring ttie expandable tubular meriiber to the preexisting 
stmcture and axiaily displadng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The exparMled>le tubular member Includes: a first tubular member, a 
seomd tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular men^. The threaded connection Includes: one or 
more sealing meiinbers for sealing the ihterfece between the first and second tubular 
members. 


According to mother aspect of ttie present invention, a method of coupling 
an expandable tubular meml)er to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expahsion cone within the 
preexisting structure, anchoring the expandable tubular menrtber to the preexisting 
structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurelity of tubular members 
having threaded portions that are coupled to one another by the process of. coating 
the threaded portions of ttie tubuiar members with a sealant, coupling the threaded 
portbns of the tubular members and curing the sealant 

According to another aspect of the present inventton, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stnicture, anchoring 
the tubular member to the preexisting stmcture, and axially displacing the expansion 
cone relath^ to the tubular nienrriber by pulling the expansion cone through the 
expandable tubular member. The tubular member Includes: a pair of rings for 
engaging ttie preexisting stnicture, and a sealing element positioned between the 
rings for sealing the interfooe between the tubular nierinber and the preexisting 
structure. 

' According to another aspecll of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubuiar member and an expansion cone within the preexisting structure, 
anchoring the expandable tabular membw to the preexisting stmcture. and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
Includes one or more slots. 

According to another aspect of the present invention, a method of coupiirtg a 
tubular member to a preexisting structure Is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting sfructure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular rnember by pulling 
the expansion cone through the expandable tubular member. The tubular member 
Includes: a first preexpanded portion, an Intermediate portion coupled to the first 
preexpanded portion including a seallrig element, and a second preexpanded 
portion coupled to the intemiediate portion. 


According to another aspect of the present invention, a method of coupling a 
lutHjIar memt)er to a prmxistihg stnjdure is provided that includes posiUonirig the 
expandable tubular mennber and an expansion cone within the preexisting structure, 
anchoring the expandable tubular mmriber to the preexisUng ^ruciure. and axially 
displacing the expansion cone retiXNe to the expandable tubular member by pulling 
the expansion cone through the expandable tubular memtier by applying an axial 
force to ttie expansion cone. The axial force includes: a substantially coristant axial 
force, and an Increased axial force. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting structure is provided that include positioning the 
tubular member and an expansion cone vvithiri the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

According to anollier aspect of the present Invention, a method of coupHng a 
tubular mmber to a preexisting stmcture is provide that ir^dudes positioning the 
tubular member and an expansion cone vvithin the preexisting structure, anchorir^ 
the tubular member to the preexisting structure, axial^ displacing the expansion 
cone relative to the, tubular member by pulling the expanston cone through the 
expandable tubular member, and injecting a curable fluidic sealing material between 
the tubular member and the preexisting structure prior to axially displacfeig the 
expansion cone. 

According to another aspect of the present inventton, a method of coupling a 
hibular member to a preeidsting stoicture is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tobuldr member to the preexisting structure by incraasing 
the size of the expansion cone, and axially displadhg the expansion cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 
tubular rhember to a. preexisting structure is prwided that includes portioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure by heating a portton of the tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulHng the expansion cone through the tubular member. 


According to another aspect oif the present invention, a method of coupling 
an expandable tutujlar member to a preexisting structLve is provided that bicbides 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting stnicture. positioning the anchoring device above the 
ejgwnsion cone, anchoring the expandable tubular member to the pree)dsting 
structure using the anchoring device, and axialiy displacing the expansion cone. 

According to another aspert qf the present invention, a method of coupling 
an expandable tubular mentf)er to a preexisting structure is provided that includes 
positioning the tubular member and ari expansion cone vwthin the preexisting 
structure, explosively anchoring the tubular member to the preexisting stnicture, and 
axialiy displadng the <u(pahsioh cone relative to the tubular nienriber. 

Acoordirig to another aspect of the present invention, a method of coupling 
an expandable tubular to a pre«dsting structure is provided that includes fijdng the 
position of an expansion cone within the preexisting structure, driving the 
expandable tutwlar member onto the expanston cone in a first direction, and axialiy 
dlspiadhg ttie expansion oorw in a second direction relative to the expandable 
tubularmember. The first and secoi^ directions are different. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that inchides 
placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, releasing the resilient anchor, and axialiy displadng the 
mpanslon cone within the expandable titular meiTiber. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture Is provided that Includes 
placing the expandable tubular member, an expansloh cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisting stmcture by: pivoting one or more engagement elements, and axialiy 
displacing the expansion cone. 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting stnicture is provided that includes 
placing the expandable tubular memt^r and an expansion cone into the preexisting 
stnjdure, placbig a quantity of a fluidic rnaterial onto the expandable tubular 
member to anchor the expandable tubular mernber to the preexisting structure, and 
axialiy displacing the expansion cone. 


AcoordlniB to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preeideting structure is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
S stnjcture by Injecting a quantity of a hardenabie fluidic n^rial into the preexisting 
stnjcture, at least partially curing the hardenabie fiuidic sealing material/and axially 
cfispiacing ttie expanston cone. 

According to arK>ther aspect of the present invention, a method of coupling 
m expandable tubular member to a preexisting structure is provided that includes 
10 piadng the expandable tubular member and ah expansion cone within the 
preexisting statcture and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspeclt of the presmt invention, a method of coupling 
an expandable tubular member to a preexisting strupture is provided that includes 
15' jriadng the expandable tubular member and an expansion cone within the 
preexteting structure, injecting a quantity of a first fluidic material having a fhst 
(fer«sity into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quanti^ of a second fluidic material having a second 
density bito a portion.of the expandable tubular member below the expansion cone. 
20 The second density is greater than the first density. 

According to another aspect of the present invention. a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting . 
structure, anchoring the expandable tubular member to the preexisting structure, 
25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion cone. 

According to another aspect of the present Invention, a mettiod of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular rramber and an expansbn cone into the preexisting 
30 stnjcture and applying an axial force to the expandable tubular mentber. 

According to another aspect of the present Invention, an apparatus for 
coupling a tubular member to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting structure, and an expansion cone movably 
35 coupled to the expandable tubular member and adapted to radially expand the 
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expandable tubular member, biduding: a housing including a tapered first end and a 
second end. one or more grooms formed in the outer surface of the tapered first 
end, and one or more axial flow passages flukJidy coupled to the grooves. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandabto tubular merriber to a preexisting structure is pnivided that 
includes an expandable tubular n^ber, an anchoring devtee adapted to couple the 
expandable tubular nriember to the preexisting structure, and an expansion corie 
nrx]ivably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable ti*ular number inc*jdes: an 
annular number, having: a wall thickness that varies less than about 8 %, a hoop 
yiekl strength that varies less than about 10 %, imperfecBons of less than about 8 % 
of the wall thickness, no failure for radial expansbns of up to about 30 %, and ho 
necking of the walls of the annular member for radial expanstons of up to about 
25%. 

Aocordirig to another aspect of the present inventkMi, an apparatus for 
coi^ling an expandable tubular member to a preexisting staicture is provkJed ttiat 
includes an expandable tubular member, an anchc^ng deyice adapted to couple the 
expandable tubular member to the preexisting stnjdure, and an expansk>n cone 
movably cqupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupUng 
ttie first tubular member to the second tubular member, the threaded connedton 
including: one or more sealing members for sealing ttie inferface between the first 
and second tubular members. 

According to anottier aspect of Vhe present irivention. an apparatus for 
coupling ah expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring devk:» adapted to couple the 
expandable tubular member to ttie preexisting stnicture. and an expansion cone 
movably coupled to the expandable tubular member and adapted to radally expand 
ttw expandable tubular member. The expandable tubular member includes; a layer 
of a lubricant coupled to Vhe interior surface of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tobular member to a preexisting stmcture is provided that 
includes an expandable tubular member, an anchoring devtee adapted to couple the 
expandable tubular member to ttie preexisting stnicture, and an expansion cone 
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mo\«bly coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expamiable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within tt)e threaded portions of the tubidar members. 

According to another aspect of the present Invention, an apparatus for 
coupling an expaiKlabte tubular member to a preexisting structure Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an e)cpansion cone 
movably coupled to the expandable tubular men*er and adapted to radially expand 
the expandable tubular member. The expandable tukwlar member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting stmcture. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is previd^ that 
Includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular memt)er and adapted to radially expand 
the expandable tubular member. The expandable tubular merhber Includes one or 
more slots. 

Acoordmg to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnidure is provided that 
includes an expandable tubular member, an arichorfng device adapted to couple the 
expandable tubular member to the preexisting structure, and an expanston cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tobular member includes: a first 
preexpanded portion, an Intermediate portion coupled to the ffrst preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

According to ariother aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular mernber, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmdure. an expansion cone 
movably coupled to ttie expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a vaiveable fluid passage coupled to the 
andiOTDig device. 

According to another aspect (rf the present invention, an' apparatus for 
coupling an expandable tubular nwmber to a preexisting structure is provided that 
5. includes a first support member, a second si^rt member coupled to the flret 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure, pie anchoring device is positioned 
10 above the expansion cone. 

According to another aspect of the present invention, an apparahjs for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member; a second support member coupled to the first 
support menter. an expansion cone coupled to Jhe first support member, an 
15 expandable tubular member coupled tei the wcpansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubuiai- member to the preexisting stnjcture. 

According to another aspect of the piesent inventioh. an apparatus for 
coupling an expandable tubular member to a preetxisting structure Is provided that 
20 includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

Aooonling to ariother aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture Is provided that 
includes a support member, an expandable expansion cone coi^Hed to the support 
25 member, and an expandable tubular member coupled to the expandable expanston 
cone. 

According to another aspect of the present invention, an apparatus fbr 
coupling an expandable tubular to a preexisting stmcture is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or more 
shape mmnory metal Inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

Acoordhig to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided tint 
35 includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular member ooupled to the expandable expansion cone, and a 
resSent anchor a)upled to the expandable tubular member. 

AcccKdmg to another aspect of the present Invention, an e)q;>andable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
panels coupled to the expandable tubular body, and a release member relrasably 
coupted to the resflient panels adapted to contrpliably release the resiliorit panels. 

According to another aspect of the present Invention, an apparatus for 
coupling an e}q>andable tubular member to a preexisting structira is provided that 
Indiides a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubula^ member. Including: one or more spikes 
pivc^Hy coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to anotfier aspect of the present invention, an apparatus for 
coupling an expandabte tubular member to a preexisting structure is provided that 
Includes a support member, an expansion cone ooupled to the support member, an 
expandable tubular member: coupled to the expandable expansion cone, and an 
anchor ooupled to the expandable tubular member, including: one or more petal 
baskets pivotaily coupled to the expandable tubular member. 

According to another aspect of the present inyentton, an apparatus for 
coupling an expandable tubular member to a preexisting structure is fwoyided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member ooupled to the expansion cone, including: a slotted 
portion provided at one end of the expandable tubiular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member, to a preexisting structure Is provided that 
includes a support member, an expansion cone, an expandable tubular member 
ooupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular memt>er, and 
a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular niember. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable, tubular merhber to a preexistihg structure is provided that 
includes a support mernber Including a fluid passage, an expansion cone coupled to 
the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the sUp 
joint, a fluid chamber coupled lb the fluid passage, the fluid chamber defined by the 
intertor portion «f the expandable tubular member between the expansion cone and 
the end plate. 

5 According to anothw aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that Includes positioning the 
tubitor member and an exparelon cone wittiin the preexisting stmcture. axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present Inventipn, an apparatus is 

providiBd that includes a tubular member coupled to a preexisting structure. The 
tubular member is coupled to the preexisting stnicture by the process of: 
poslttonhig the hJbular member and an expansion cone within the preexisting 
strudure, axially displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubularmember. 

Brief DescrlRtlon of the Drawings 
no. la is a fragmentaiy crosa^edional iHustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a weObore 
casing. 

20 FIG. lb is a fragmentaiy cross-secHonai iilustralion of the apparatus of FIG. 

la after anchoring the expandable tubular membar of the apparatus to the welibore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion oone. 
25 FIG. Id is a. fragmentary cross-sectional Hiustration of the apparatus of FIG. 

lb after initiafing the axial displacement of tlie expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of ttte expandable tubular 
30 member. 

FIG. If is a firagmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the welibore 
casing. 


12- 


FIG. 1g is a fr^nrient^ cross-sectional illustration of the apparatus of FIG. 
If after the removal of the anchoring device of the apparatus from ttie wellbore 
casing. 

FtG. 2a b a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expandmg a tubular member within a wellbore 
casing and an open hole in a subterranean formation. 

FIG. 2b a fragmentary cross-secOonal illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustratibn of the apparatus of FIG. 
2b after Initiatihg the axial displacement of the expansion cone by pulling on the 
expansion cone and also by injecting a pressurized fluid below the expansion cone. 

FIG. 2e is a fragmentary cross-sectional IRustnatlon of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
memt>er. 

FIG. 2f is a fragmeritary cross-secdonal Hlustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 

FIG. 3a is a fragmentary cross^cUonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbqre 
casing. 

FIG. 3c is a fragmentary cross-secdonal illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable hibular member. 

FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 
shock absorbing system for use in the apparatus of FIGS, la to 3d. 

FIG. S is a cross-secHonal illustratton of an embodiment of a coupling 
arrangement for use in the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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R6. 6 is a cros&^edional illustratibn of an embodiment df an expandable 
tubular member tiaving a slotted lower section for use in the apparatus of FIGS, la 
to3d. 

FIG. 7 is a cross-secOonal illustration of an embiDdiment of an expandable 
tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS; la to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to3d. 

FIG. 9 is a graphical illustration of an embodiment of a method of applying an 
axial force to the expansion cones of the apparatus of FIGS. 1 a to 3d. 

FIG, 10a is a fragmeritary cross-secUonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a weljbore 
casing. 

FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10a during the irtjection of a non-hardenaUe fiuidic material into and out of the 
apparatus. 

FIG. 10c Is a fragmentary ooss-sectional Illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluidic sealbig material into and out of the 
apparatus. 

FIG. lOd is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
10c after the placement of a valve closure elenr^nt into the valve passage of the 
anchoring device of the apparatus. 

FIG. 10e Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOd after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 0f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 0e after initiating the axial displacenoent of the expansion cone, 

FIG. lOg is a fragmentary cross-sectional illustration <rf the apparatus of FIG. 
lOe after initiating, the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. ibh is a fragiyientary cross-sectional illustration of the apparatus of 
FIGS. 10f and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. lOi is a fragmentary cross-sedional illustration of the apparatus of R6. 
1 0h after tto decoupling and removal of the anchoring device of the apparatus from 
the welllxye casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an attematlve 
embodiment of an apparatus for coupling an expandable tubular memlm* to a 
preexisting stmcture. 

fig: 1 lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1 a after anchoring the expandable tubular member of the apparatus to the weDbore 
casing. 

FIG. 11 c is a fragmentary ooss-secHonai illustration of the apparatus of FIG. 
1 1 b after initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragrhentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross^ectional lUustration of the apparatus of 
FIGS. 1 id after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating the dxlat displacement of the expansion oone and the deactivated 
anchoring device. 

FIG. 1 1g is a fragmientery cross-sectional illustration of the apparatus of FIG. 
1 1f after the oomptetlon of the radial expahsiori 6f the expandable tubular memt^er. 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
emlKxIiment of an apparatus for coupling an expandable tubular member to a 
preexisting structura positioned within a wellbore. 

FIG. 12b is a fragmentary cnass-sectional illustration of the apparatus tif FIG. 
12a after expanding the expandable exparision cone in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-sedlonai illustration of the apparatus of FIG. 
12b after initiating the axial displacement of the expandable expansion cone. 

FIG, 12d is a fragmentary cross-sectional illustration of the apparatus erf FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentery cross-secUonal illustration of an alternative 
embodiment of an apparatus for coupling ^n expandable tubular member to a 
preexisting structure posittoned within a wellbore. 
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FIG. 13b Is a fragimntary cross-sectional Bhistration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandat)te tutuitar memt)er to the welltiorB casing. 

FIG. 13c is a fragmentary cross-sedionat illustration of the apparatus of FIG. 
13b after initiating the a)dal displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of RG. 
1 3o after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14cls a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after hitiating the axial displacement of the expandable tubular member towards 
the expansion cone: 

RG. 14d is a fragmentary oose-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the exparidable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparafa^ of FIG. 
14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary dross-secttonal illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG; 14g is a fragmentary cross-secHonal tllostratton of the completton of the 
radial expansion of thid expandable tubular member. 

RG. 15a Is a fragmentary cross-sectional illustratkin of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 15b is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
ISb after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustratton of the apparatus pf FIG. 
15c after completion of the radial expansion of the expandable tubular member. 

» 
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FIG. lea is a top' view of an embodiment of a resilient anchor for use in the 
apparatuaof FIG. 15a 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coHed resilient memt>er. 

FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 
use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
embodiment of a resilient andK)r for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross-sectional top view of the resHierit anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or more resilient panels. 

FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a Is a fragmentary cross-sectional Hlustoation of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting stmcture positioned within a weilt)ore. 

FIG. 20b Is a fragmentary cross-secUbnal illustration of the apparatus of FIG. 
.20a after coupling the anchor to the wellbore casing. 

FIG. 20c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axiai displacement of the expansion cone. 

FIG. 20d is a fragmentary cross-lsectional illustration of the apparatus of FIG. 
20c after completion of the radial expansion of the expandable tubular meniber. 

FIG. 21a is an illustration of an embodiment of the ianchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
the spikes. 

FIG. 22a is ari illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a 

FIG. 22b is an iUustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional IHuslratton of Hie petals of the anchor of R6. 

22a. 

FIO. 23a is a fragmentary cross-sedionai illustralion of an alternative 
enti)odiment of an apparatus for coupling an expandable tubular iriember to a 
preexteting structure posiUoned within a weiibore. 

FIG. 23b is a fregmentary cross-sectipniai illustration of the iapparabis of FIG. 
20a after ir^eding a quantity of a hardenable fluidic sealirig nnaterlal into the open 
hole welibofB sectton. proxbrrate the lower section of the expandable tubular 
member. 

FIG. 23cls a fragrhentary cross-s«4ionai illustration of the apparatus of FIG. 
23b after pennitting the hardenable fluidic seialing material to at least partially cure. 

FIG. 23d is a fragmentary cross^^ectional Illustration of the apparatus of FIG. 
23cafter Initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary crossrsectional illustration of the apparatus of FIG. 
23d after oompietiori <rf the radial expansion of the expandable tubular member. 

FIG. 24a is a fiagmenteiify cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a weittmre cashig and an open 
hole wellbore section. 

FIG. 24b is a fragmentary cross-sectional liiustrBtlon of the apparatus of FIG. 
24a afiar releasing the packer. 

RG. 24c is a fragmentary cross-sectonai iilustration of the apparatus of FIG. 
24b after extruding the expandabia tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b Is a fragnrientary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
member having a higher density than the fluid within the preexisting stnicture 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-secb'onal illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off Of the expansion cone. 
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FIG. 2iBa a fragmentary cross-sedional illustration of an alternative 
embodimertf cS an apparatus and method for coupling an expandable tubule 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectbnal inuatration of tte 
26a after the initiation of the radial expansion process. 

FiG. 26c is a fragmentary cross-secttonal illustration of the completion of the 
radial exparvsion process using the apparatus of HO. 26b. 

FIG. 27 is a flow chart illustnation of a prefsnred embodiment of a method of 
coupling an expctfidable tubular to a preexisHng structure. 

FIG. 28 is a cross-se(^onal illustration of an expandable tubular coupled to a 
preexisting structure using an expansion cone. 

FIG. 29 is a cross-sectionai illustration of the subsequent application of radial 
pressure to the expandable tut>uiar member of FIG; 28. 

Detailed Description 

A method and apparatus for coupling tubular members to a preexisting 
stmcture is provided, in a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular membere into contact 
vtfilh the preexisting stmcture. In a preferred embodiment, the tubular membere are 
radially expanded by anchoring one end of the tubular membere to the preexisting 
stmcture and then pulling an expansion cone through the tubular membere. In this 
manner, the tubular membere are radially expanded and coupled to the preexisting 
stmcture. 

Referring initially to FIGS, 1a, lb. 1c, Id, 1e. If and 1g, a praferred 
embodiment of a method and apparatus for coupling an expandable tubular member 
to a preexisting stmcture will be desc^bed. Referrir^ to Fig. la, a wellbore casing 
100 Is positioned within a subterranean fonnation 105. The wellbore casing 100 
may be positioned in any orientation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to the wellbore casing 100, or 
due to a prior perforation or fracturing operation performed upon the sunt^urKling 
subterranean formation 105. As wiil be recognized by percons having ordinary skill 
in the art. the openings 1 10 can adversely affect the subsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utilized to seal off the 
openings 110 in the wellbore casing 100. More generally, the apparatus 115 is 
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preferably ut^ized to form or repair wellbore casirtgs. pipelines, or structural 
supports. 

The apparatus 1 15 preferatHy jridudes a first support rramt)er 120, a second 
support meml>er 125. an expansion cone 130, ian anchoring device 135. and 
expandable tubular member 140, and one or more sealing mmibers 145. 

The first support member 120 Is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The fir^ support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material: ' 

The second support member 125 is preferably adapted to be coupled to a 
surfeoe location. The second support member 125 is further coupled to the 
expenston oohe 130. The second support member 125 is preferably adapted to* 
penrnit the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support mefTd)er 125 may, for example, be conventional 
oommerdaiiy available slick, wire, braided wire, coiled tubing, or drilling stock 
material. 

The expanskm cone 1 30 is coupled to ttie second support member 125. The 
expanston cone 130 is pnefereibly adapted to radially expand tt)e expandable tubular 
member 140 when ttie expansion cone 130 is axially displaced relative to tiie 
expandable tubular member 140. In a preferred embodiment, the expansion cone 
130 is provided substantially as disclosed in one or more of ttie fbllpwing: (1) U.S. 
utility patent applteation serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999. which claimed tiie benefit of the filing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791,3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. whteh dalmed tiie benefit of ttie filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applteation 
serial no. 09/502.350. attonr>ey docket no. 25791.8.02. filed on 2/10/2000, which 
claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. ' 
attdmey docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 
ttie filing date of U.S. provisional appllcaUon no. 60/108.558, attomey docket no. 
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25791 .9. filed on 1 i/16.199a: (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523.460. atiomey d(^t 
no. 25791.1 1.02. filed on Z/10/2m. wtiich datmed the ben^ of the filing date of 
U S. provisional application no. 60/124.042, filed oh 3/11/1999; (7) U.S. utUity patent 
5 application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/240X0, 
which claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2«6/1999 and U.S. provisional 
appUcation no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, atiomey docket no. 25791.16.02. filed on 
10 212412000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatkm no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
wWch daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.098, attorney docKet no. 25791.17. filed on 6/7/1999; (10) U.S. 
15 utOHy patent applicatton no. 09«5?.122. attomey docket no, 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provjstonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
prowlstonal applicatton no. 60/146.203. attomey dwket no. 25791.25. filed on 
7/29^1999; (12) U.S. provistonai appUcatkm no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162,671, attomey docket no. 25791,27, (Bed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent applicaUon no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatfcNi no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999. the disdosures of whk:h are 
incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120: The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the wellbore casing 100. In this manner, the 
anchoring devtoe 135 preferably controllably anchors the expandable tubular 
member 140 to the wellbore casing iOO to fadlitate the radial expansion of the 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a prefiBrred embodiment, the anchoring devtoe 135 Includes one or more 
expandable elements 150 that are adapted to oontroHably extend from the body of 
the anchoring device 135 to engage both the expandable tubular member 140 and 
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the wedbore casing 100. In a preferrad embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 is any one of the hydrauTicaliy actuated packers commerdaHy available 
from Halliburton Energy Services or Baiker-Hughes: 

The expandable tubular member 140 Is removably coupled to the expansion 
cone 130. The expandable tubular member 140 is further pr^rably adapted to be 
removably coupled to the expandable elernent 150 of the anchoring device 135. In 
a prefened embodinrwnt. the expandable tubular member 140 includes one or more 
anchoring windows 155 for pemiitting the expandable elements 150 of the 
10 anchoring device 135 to engage the welibore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a tower sectton 160. an intemiediate sedfon 165. and an upper sectipn 
170. In a preferred embodiment, the lower section 160 includes the anchoring 
15 windows 165 in order to provMe anchoring at an end portion of the expandable 
tubular member 140. In 9 prafened embodiment, the wall thickness of the tower and 
bitermediate sections. 160 and 165, are less than the wall thkdcness of the upper 
sectton 170 in order to optimally couple the radially expanded portion of the 
expandabto tubular member 140 to the weRbore casing 100. 
20 In a prefsned embedment, the expandable tubular member 140 is further 

provided substantially as disckjsed in one or more of the foltowing: (1) tJ.S. utility 
patent appHoatton serial no; 09tt64.139, attorney docket rio. 25791.3.02, fited on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
25 utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. vi^ich dajmed the benefit of ttte filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applkation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed tiie benefit of the filing date of U.S. provisional appltoation no. 60/1 19,61 1, 
JO attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional appUcation no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
15 no. 25791.11.02, filed on 3/1OC0OO. whteh claimed ttte benefit of 0ie filing date of 
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U.S. provisional appHcation no: 6ia/124.042, filed on 3/11/1990; (7) U.S. utfltty patent 
application no. 09/512.895, attorney dodtet no. 25791.12.02. filed.on 2/24/2000. 
wtiich claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. whfch claimed ttie Ijenefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appOcatlon no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the fifing date of U.S. provisional patent application 
serial no; 60/137.098. attomey docket no. 25791.17. filed oh 6/7/1999; (10) U.S. 
utility patent applicatioh no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which dalmed the benefit of the filing data of U.S. provisional application 
no. 60/131.106, attomey docket no. 25701.23. filed on 4/26/1999; (11) U.S. 
provlskMial applicatkm no. 60/146.203. attomey docket na. 25791.25. filed on 
7/20/1090; (12) U.d. provislQnal application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/8/1000; (13) U.S. provisional patent application serial no. 
80/162.671. attomey docket no. 25791.27, filed on 11/1/1099; (14) U;S. provi8k)nal 
appllcatton no. 60/150,030, attorney docket no. 26701.36, filed on 10/12,1099; (15) 
U.S. provisional patent applicatkm no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U S, provlskMial patent appllcatton no. 60<165.228. 
attomey docket no. 25791.30, filed On 11/12/1000, the disctosures of which are 
incorporated herein by reference. 

The sealing nwmbers 145 are coupled to the outer surface of the upper 
portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and flukJidy seal the interfece between the radially 
expianded expandable tubular member 140 and the wellbore casing 100. In a 
preferred embodiment, the apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 surround and isolate the 
opening 110. 

As Hluslrated In FIG. la, the cq)paiatus 115 Is preferably positioned within the 
wellbore casing 100 with the expandable tubular member 140 poslttoned in 
opposing relation to the opening 110.. In a preferred eimbodimeiit. the apparatus 
115 includes a plurality of sealing members 145 that are poslttoned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular rnember 140 optimally fluidldy isolates the opening 110. 

As illustrated In FIG. lb. the apparatus 1 15 is then anchored to the weilbora 
casing 100 using the anchoring device 135. In a prsfened embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the arichoHng device 135 tbrough the corresponding anchoring window 155 in 
the expandable tubular member 140 Into intimate contact with the weflbore casing 
100. In this manner, the lower section 160 of the exparidable tubular member 140 Is 
renflov^ly coupled to the welibore casing 100. 

h an aRemative embodiment, a oompressiUe cernent and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy 
is then pemnittad to at least partially cuib prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal Is provided 
15 around the tubular rnember 140. 

As iOustFBted in FIG. Ic, the expansion done 130 is then axially displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axiaj displacement of tto expansion cone 130 radially expands the 
expandable tubular member 140 into Intimate oonlact with the walls of the wellbore 
20 casing 100. 

In an alternative embodiment, as illustrated in FIG. id, the axial 
displacement of the expansion cone 130 is enhanced by Injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 130 using the pressurized fluidic material. 
In this manrier. a temporary need for increased axial force during the radial 
expansion process can t>e easily satisfied. 

As illustrated in FIGS. 1e. 1f. and 1g. after the expandable tubular member 
140 has been radially expanded by the axial displaceritent of the expansion cone 
30 - 130. the first support mennber 12q and the anchoring device 135 are preferably 
removed from expandable bjbiiiar member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in RG. 1g, in a preferred embodiment, the opening 110 In the 
35 weHbore casing 100 Is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the welltwrs casing 100 are optimally provided. More 
generally, tlie apparatus 115 is used to repair qr form wsUtwre casings. pIpeUnes, 
and structural supports. 

Refemng to FIGS. 2a, 2b, 2c ,2d. 2e and 2f. an altemattve emixxliment of a 
method and apparatus for coupfir^ an expandalHe lutuiiar meml>er to a preexisUng 
stnjcture will be described. Refemng to Fig. 2a. a wellbore casing 200 and an open 
hde wellbore section 205 are positioned within a subtenranean fomiation 210. The 
wellbore casing 200 «id the open hole welibore section 205 may be positioned In 
any orientation from the vertical direction to the horizontal direction. 

In a prefenned embodiment, an apparati» 215 Is utilized to ooiiple an 
«(pendable tubi^ member to an end portion of the wellbore casing 200. In this 
manner, the open hole welH)ore section 205 is provided with a cased portion. l\/iore 
generally, the apparatus 215 is preferably utIHzed to fbrni or repair wellbore casings, 
Pipelines, or structural supports. 

The apparatus 215 preferably Includes a first 8U|^ nriember 220. a seoorid 
support member 225. an expansion pone 230. an anchoring device 235. an 
expandabfe tubular nwmber 240, one or nwreui^srallng n)^^ one or 

more lower sealing members 250. and a flexible oouplhg element 255. 

The first support member 220 Is preferably adapted to be coupled to a 
surface location. The first support member 220 Is further coupled to the anchoring 
device 235. The first support memtter 220 Is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may. for exampte. be conventional commercial^ availabte Slide wire, braided wire, 
colled tobing, or drilling stocl< material. 

The second support member 225 Is preferably adapted to be coupled to a 
surfeoe location. The second support member 225 is further coupled to the 
expansion, cone 230. The second support member 225 is preferably adapted to 
pemnit the expansion cone 230 to be axially displaced relative to the first support 
mender 220. The second support member 225 may. for exampte. be conventtonal 
commercially avaitebte slick wire, braided wire. coHed tubing, or drilling stock 
material. 

In an alternative embodiirwnt. the support member 220 Is tolesoopically 
coupted to the suppoiX member 225, and the support member 225 Is ooupted to a 
surface support structure. 
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The expansion cone 23d is coupled tothe .second support 1^ The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 Is axially displaced relative to the 
expandable tubular member 240. In a prefened embodiment, the expansion cone 
5 230 is provided substantially as disclosed In one or nrore of the following: (1)U.S. 
utiilty patent application serial no. 09/454.139. attorney docket no. 25791 .3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appllcatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
10 on 2«3/2000, whteh claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. proviskinal application no. 60/119.611. 
attorney docket no. ?5791.8; (4) U.S. utiltty patent application serial no. 09/440.338, 
15 attorney docket no. 25791.0.02. filed on 11/15/1999. which claimed the benefit of 
the filing date <!f U.S. provisional applteatton no. 60/108.558. attorney docket no. 
25701.9. filed on 1 1/16.1998: (5) U.S. provlstonal patent applicatton no. 60/183.546, 
filed on 2/18/2000: (6) U.S. utillty patent application ho. Q9/S23,46P. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
20 U.S. provisional applteatton no. 6W124.042. filed on 3/11/1099; (7) U.S. uUlity patent 
applicatton no. 09/512.805. attorney docket ho. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provlstonal applicatton ho. 
60/121.841, attorney docket no. 25701.12. filed on 2/26/1999 and U.S. provfeionai 
application no. 66/154,047. attorney docket no. 25791.29. fifed on 9/16/1999; (8) 
25 US. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2«4/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. Bttomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
whfch claimed the benefit of the filing date of U.S. provlstonal patent appUcation 
30 serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilily patent appltoatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, fifed on 4/26/1999; (11) U.S. 
provisional applfeation no. 60/146.203, attorney docket no. 25791.25, filed on 
35 7/29/1999; (12) U.S. provisional applnation no. 60/143,039. attorney docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisionat patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attom^ docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provlsional patent application no. 60/169,033, attorney docket no. 25791.37. 
5 filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. ttw disclosures o» whteh are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support memtwr 220. The 
anchoring device 235 is preferably adapted tp be controHaWy coupled to the 
expandable tubular member 240 and the open hole welibore section 205. In this 
nr»nr»r, the anchoring device 235 preferably controllably anchore the expandable 
tubular member 240 to the open hole welibore section 205 to facilitate the radial 
expanston of the expandable tubular member 240 by the axial displacement of the 
eiqpanskMi cone 230. In a prefeired embodiment, the anchoring device 236 indud« 
one or more mpandaUe elem^ 260 that are adapted to controllably extend from 
the body of the anchoring.device.235 to engage both the flexa)le coupling element 
255 and the open hole welibore sdcton 205. In a preferred embodiment, the 
expandable elements 260 are actuated utsiing fluMIc pressure, in a prefened 
ombodiment, the anchoring device 235 is any one. iof the hydraulically actinted 
packms commercially available from Halliburton Eriergy Servtees or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expanskm 
cone 230. The expandable tubular menrilier 240 is further preferably omipled to the 
flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 
includes a lower section 265. an intemnediato section 270, and an upper section 
275. in a prefened embodiment, the iwver section 265 is coupled to the flexll)le 
coupling element 255 in order to provide anchoring at an end portion of the 
expandable tubular member 240. In a preferred embodiment, the wall thickness of 
the tower and Intermediate sedons, 265 and 270. are less than the wall tNckness of 
the upper section 275 in order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the welibore casing 200 and the open hole 
welibore sectton 205. 

In a preferred embodiment the expandable tubular member 240 is further 
prpvkled substentiaily as dtecksed In one or more of the folkiwing: (1).U.S. utility 
patent applicatton serial no. 09/454,139. attomay docket no. 25791.3.02. filed on 
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120/1999. which claimed the benefit of the fiiii^ date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 'l2/7/t998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the fiRng date of U.S. provisionai 
5 applicatk>h no. 60/121.702. filed on 2/25^1999; (3) U.S. uliiity patent appHcalton 
serial no. 09/502.350. attorney docket no, 25791.8.02. filed on 2/10«000. which 
claimed the benefit of the flHng date of U.S; provisk)nal appfication no. 60/119,611. 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25?&1,9.02. filed on 11/16/1999. which claimed the benefit of 
10 the fiUng date of U.S. provistonal application no. 60/108.558. attorney docket no. 
257919, filed on 11/16.1998: (5) U.S! provlsfonal patent appfication no. 60/183,546, 
filed on 2/ia«000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791;1 1.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisionai applicatibn no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
15 appfication no. 09«12.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed the. benefit of the fifing dates of U.S. provisk)nal application no. 
6W121,841. attorney docket no. 25791.12. filed oh 2«6/1999 and U.S. provisional 
appOcatfon no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appficatkm no. 09/511,941, attorney docket no. 25791,16.02, filed on 
20 2/24/2000, which claimed the benefit of the fifing date of U.S. pravlsknial serial no, 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appfication no. 09/588,946. attorney dodiet no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent applteatran 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 8/7/1999; (10) U.S. 
utility patent applkatlon no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26«000. whteh claimed the benefit of the filing date of U.S. provisional appficatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai appllcatton no: 60/146.203. attorney docket no. 25791.25. filed on 
. 7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applkatton no, 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskmal. patent application no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteation no. 60/165.228. 
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attorney docket no. 25791.39. fBed on 11/12/1999. the disdosim of which are 
incorporated herein 1^ reference. 

The upper sealing meml)er8 245 are coupled to the outer suifece of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
members 245 are preferably «japted to engage and fluididy seal tlw interftice 
between the radially expanded expandable tubular member 240 arid the wellbdre. 
casmg 200. In a prefened embodiment, the apparatus 215 includes a piuralify. of 
upper sealing nrtembers 245. 

The tower seeding members 250 are coupled to the outer sur^ce of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal ttie Interface 
between the radially expanded expandable tubular member 240 and the open 
weObore section 205. In a prefenred embodiment^ the apparatus 215 includes a 
pluralty of lower sealing membere 250. 

The neidble coupling eiement 255 Is coupled to the lower portion 265 of the 
expandable, tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 Into engagement within 
the walls of the open hole weHbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
weHbore section 205. In a prefened embodiment, the flexible coupling element 255 
is a slotted tubular member. In a prefiBned embodiment, the flexible coupling 
element 255 Includes one or more hook elements for engaging the walls of the open 
hole wellbore section 205. ^ 

As illustrated in FIG. 2a. the apparatus ^15 is preferably posittoned with the 
expandable tubular member 240 positioned In overlapping relation with a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is Coupled to the tower portion of the wellbore casing 200. In a preferred 
embodiment, the upper sealing members 245 are positioned in opposing relation to 
the lower portion of the wellbore casing 200 and the lower sealing membere 250 are 
posittoned in opposing relatton to the vrails of the open hole vrellbore sectton 205. In 
this manner, the interface between the radialiy expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore sectnn 205 is optimally fluUidy 
sealed. 

As illustrated In FIO. 2b, the apparatus 215 is then anchored to the open 
hole wellbore section 205 using the anchoring device 235. In a prefened 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
weflbore section 205.. In this manner, the lower section 265 of the expandable 
tubular member 240 is removably coupled to the walls of the open hole walibore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
Injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole weObore section 
205. The compTBSSible cement and/or epoxy is then pennitted to at least partially 
cuie prior to the initiation of the radial expansion process. In this mariner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As lilustrHted in FIG. 2c the expansion cone 230 Is then axially displaced by 
15 applying an axial force to the second support member 225. In a preferred 

embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
MeHbore section 205. 

In an altannativa embodiment, as illustrated in FIG: 2d, the axial 

20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upwanj axial force is applied to the 
tower annular face of the expansion cone 230 using the pi^urized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 

55 expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f. after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230 " 
the flret support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de^ressurizlng the anchoring device 235 
and then lifUng the first support member 220 and anchoring device 235 from the 
weDbore casing 200 and the open hole weilbore section 205. 

Referring to FIGS. 3a. 3b. 3c. and 3d. an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stnicture will be described. Referring to Fig. 3a. a weilbore casing 300 is positioned 
within a subterranean fomriation 305. The weUbore casing 300 may be positioned in 
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any orientation from me vertical direction to the horizontal direclion. The weilbore 
casing 300 further includes one or more openings 310 that may have been the result 
of unintentional damage to the weIft)ore basing 300, or due to a prior perforation or 
fracturing operation performed upon the surrounding subterranean formation 305. 
As will be recognized by persons, having ordinary skill In the art, the openings 310 
can adversely affect the subsequent operation and use of the weilbore casing 300 
unless they are sealed off. 

In a preferred embodiment, an apparatus 315 is utilized to seal off the 
oper)ings 310 in the weilbore casing 300. More generally, thel apparatus 315 is 
preferably utilized to form or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325. an anchoring device .330, an exparidable tubular member 335, and one or 
more sealing members 340. 

The support member 320 is prsfefrably adapted to be coupled to a surtaoe 
location. The support nmnber 320 is further coupled to ttie expansion cone 325 
and the anchoring device 330. The support member 320 is pre^rably adapted to 
convey pressurized fliddic materials and/or electrical cunent and/or corrvnunicaUon 
signals from a surfeoe location to ttie anchoring device 330. The support memfaier 
320 may, fc^ example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 Is preferably adapted to radially expand tite expandable tubular 
member 335 when ttie expansion cone 325 is axially displaced relative to ttie 
expandable hjbular member 335. In a prefenwJ embodiment, ttie expanston cone 
325 is provided substantially as disclosed in one or more of ttie following: (1) U.S. 
utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02. filed 
on 12/3/1999, which claimed ttie benefit of ttie filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket ho. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application sdrial no. 09/510,913, attorney docket no. 25791.7.02, filed 
oh 2/23/2000, whteh claimed ttie benefit of ttie filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed ttie benefit of ttie filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
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attorney docket no. 25791.9.02. filed on 11/15/1999. AMhich claimed the benefit of 
the filing date of U.S. provisional applicatioh no. 6W108i558. attorney docket na 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.548, 
filed on 2/18/2000: (6) U.S. utility patent application no. 09/523.460. attorney ddcket 
5 no. 25791.1 1 .02. filed on 3/10/2000. which claimed the t>enefit of the filing date of 
U.S. provtelonai application no. 60/124.042. filed on 3/11/1099; (7) U.S. utility patent 
applicatfon no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
\«hlch claimed the benefit of the filing dates of U.S. provisional appllcatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. . provisional 
10 appOcafidn no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/2AI2DOO. whtoh dalmed the benefit of ttie filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791,16, filed on 2/26/1999; (9) U.S. utility patent 
appBcaUon no. 09/588,946. .attorney docket lio. 25791 .17.02, filed on June 7. 2000. 
15 which claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.908, attorney docket no. 26791.17, fited on 6/7/1999; (10) U.S. 
utility patent appHcatton no. 09/559.122, attorney docket no. 25791.23.02. filed on 
A/TSaooo, which dalmed the benefit of the filing date of U.S. provisional appHcatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4C6/1999: (11) U.S. 
20 provisional appltoafion no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskMial applkatfoh no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteatkm serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applicatfon no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
25 U.S. provlsidnal patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskMial patent applteation no. 60/165,228; 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of whidi are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 
JO expanston cone 325. The anchoring device 335 is preferably adapted to cpntrollably 
coupled to ttie expandable tubular member 335 to ttie wellboie casing 300. In ttiis 
manner, ttie andwring devtoe 330 preferably oontrt)»ably andiors the expandable 
tubular member 335 to ttie wellbore casing 300 to fadOtete ttie radial expansion of 
ttie expandabte tubular member 335 by ttie axial displacement of ttie expansion 
cone 325. In a preferred embodiment; ttie anchoring device 330 indudes one or 
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more expandable, elements 345 thai are adapted to controllabty extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided In the expandable tubular member 335. jn a preferred 
embodiment, ttie latfial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the wellbore casing 300. In a preferred 
embodiment the expandable elements 345 are pistons that are actuated using 
fluldic pressure. In a prefenred embodiment, the anchoring device 330 any one of 
the hydrauiically actuated anchoring devices comnrwrdally available from Halliburton 
Energy Services or Baker-Hughes. " 

In an altemative embodiment, the expandable elements 345 are explosive 
devices that controllaWy generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a prefenwl embodiment, theexplosive 
expandable elements 345 are shaped explosive charges oommerdally available 
from Halliburton Energy Services. 

The expandable tubular member 335 is removably coupled to the expansion 
cone 325. in a prefiarred embodirmnt, the expendable tubidar member 335 Includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 Into engagement with the walls of the wellbom casing 300. 
In tNs manner, the expandable tubular .member 335 is coupled to the wellbore 
casing 300. In a preferred embodiment, the engagement devices 350 inckjde teett) 
for bifing into the surface of the wellbore casing 100. 

In a prefened enAodiment. the «<pandable tubular member 335 further 
includes a lower section 355, an intennedlate section 360. and an upper section 
365. In a preferred embodiment the lower section 355 includes the engagement 
device 350 In order to provide anchoring at an end portion of the expandable tubular 
member 336. In a preferred embodiment the wall thickness of the tower and 
intermediate sections. 355 and 360. are less than the wall thickness of the upper 
section 365 in order to optimally couple the radially expanded portton of the 
expandable tobular member 335 to the w>»llbore casing 300. 

In a preferred embodiment the expandable tubular member 335 is further 
prmMed substantially as disclosed in one or more of the following: (1) U.S. utility 
patent appHcation serial no. 0W454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applkatton no. «Q/1 11,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton Serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
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on 2/23A2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2«5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing data of as. provisional appHcalion no. 60/1 10.611. 
5 attorney dodcet no. 25791.8; (4) U.S. utility patent application serial no. 00/440.'338! 
attorney docket no. 25791.9:02. tiled on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.s! provistonal patent applicatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatk)n no. 09/523.460. attorney docket 
10 no. 25791.1 1.02. filed on 3/10/2000. whfch claimed the benefit of the filing date of 
U.S. provisional applicatton no. 60/124.042. filed on 3/11/1999; (7) U.S. litillty patent 
applkatten no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provisional application no! 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applteatton no. 60/154.047. attorney docket na 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicafion no. 00511.941, attorney docket no. 25791.16.02, filed on 
2«4«006. whtoh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9).U.S. utility patent 
appHcafion no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whfch claimed the benefit of the filing date of U.S. provistonal patent applteatiori 
serial no. 60/137,998. attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent application no. 09«59.122, attorney docket no. 25791.23.02. filed on 

4/26/2000. which claimed the benefit of the filing date of U.S.provistorialappiica«w 

no. 60/131.106. attorney docket no. 25701.23. filed on 4/26/199* (11) U.S.. 
25 provisional appltoation no. 60/146.203. attorney docket no. 25791.25. filed on 

7/29/1999; (12) U.S. provistonal appiicabon no. 60/143.039. attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 

applicatton no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1 999; (1 5) 
30 U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37. 

fited on 10/12/1999;' aiKl (16) U,S. provistonal patent appfication no. 60/165.228.' 

attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 

incorporated herein by refsrence. 

The seating members 340 are ooupted to the outer surface of the upper 
35 portion 365 of the expandable tubuter member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubuter member 335 and the wellbore casing 300. In a 
preferTBd cimbodtment, the apparatus 315 indudra a plurality of seating members 
340. In a preferred embodiment the sealing members 340 surround and isolate the 
opening 310. 

As fflustrated in FIG. 3a, tt^ apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing ntembers 340 that are positioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally ftuldidy isolates the opening 310. 

As iliustreted in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 is pressurcced 
and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces ttie corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

In an allerriatiye embodiment, a compressible cement ahd/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
membier 335 and the wellt)ore casing 300. The compressible cement and/or epoxy 
is then pemritted to at least partially cure prior to the Initiation .of the radial expansion 
process. In this manner, an annular structural support and fluidlc seal is provided 
around the tubutar member 335. 

As illustrated in FIG. 3c. the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying an axial force to the support 
nrtember 320. In a preferred embodiment, the deactivation of the an*orlng device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Attemativety, the expandable elements 345 are resiliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactl^tion of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expiansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the wails of the wellbore 
casing 300. 
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As illustrated in RG. 3cl. after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320. expansion cone 325. and the anchorfng device 330* are preferably 
removed from tt» expanded expandable tubular member 335. 
5 In a prefBrred embodiment, tlie opening 310 in the wellbore casing 300 is 

sealed off by the radially exparided tubular member 335.. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used io repairer fbrni wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 

D fen» to the expansion cones 130, 230. and 325 includes a lifting device 405, a first 
support member 41 0, a shock absorber 41 5, and a second support member 420. In 
a preferred embodimerit. the system 400 is adapted to minimize the transfer of 
shock toads, created during the completton of the radial expansion of tubular 
members by the expanston cones 130. 230. and 325. to the lifting devtee 405. In 

> this manner, the radial expimston of tubular members by the expansion cones 1 30. 
230 and 325 is provided in an optimaliy satis manner. 

The lifting device 405 Is supported at a surface tocatton and is coupled to Ihe 
first support member 410. The lifting device 40S may oompiise any number of 
oonventtonal commercially available lifting devtees suitable for mariipujatlng tubular 
) members within a wellbore. 

The first support member 410 is coupled to the lifting devk» 405 and the 
shock absorber 415. The first support member 410 may comprise any number of 
convontfonal commercially available support members such as, fbr example, coiled 
tubing, a drill string, a wireline, braided wire, or a sik* line. 

The shock absortjer 415 is coupled to the first support member 410 and the 
second support member 420. The shock absort)er 415 is preferably adapted to 

absort) shock loads transmitted, from the second support member 420. The shock 
absorber 415 may be any number of conventional oommerdally available shock 
absort)ers. 

The second support meinber 420 is coupled to the shock absort)er 415. The 
second support mernber 420 is further preferably adapted to be coupled to one of 

-mom of the expansion cones 130, 230 and 325. 

in a prtferted embodiment, during operation of the system 400. the lifting 
devfce appfies an axial force to one of the expanston conni 130. 230 and 325 in 
order to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least nrtirilmized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expar^ion cones 
130» 230 and 325 using the lifting device 405 is provided iri an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular rnembers 140, 240, and 335 wiD now be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealir^ 
element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provkled on the outer surfaces 
of the expandable tubular members 140^ 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring SOS, the sealing element 510, and the tower ring 515 engage the interior 
surface of the preexisting stnicture that the expandable tubular members 140» 240 
and 335 are coupled to. In a preferred embodiment, the upper and kswer rings, 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the taibuiar members 140, 240 and 335 to the preexisting structure. In a 
preferred embodimeni the sealing element 510 is compressed into contact with the 
interior surfece of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluididy seal the interface 
between the tutKJlar members 140, 240 and 335 and the pn^existing structure. 

In a prefenBd embodiment, the upper and lower rings. 505 and 515, extend 
from the outer surfeces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to >4 inches. In a prefened embodiment, the upper and lower rings, 505 
and 515, extend about 1/ff* from the out^ surfiaces of the tubular members 140, 
240. and 335 ir> order to optinoally engage the preexisting stmcture, 

In a prefenred embodiment, the sealing element 51 0 extends from the outer 
surfaces of the tubular members 140, 240 and 335 by a distance substantially equal 
to the extenston of the upper and tower rings, 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 is febricated from mbber in order to optimally fiuididy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 Indude a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower. Intennediale. and upper portions of the 
tubular members 140, 240. and 335. 

Referring now to FIG. 6, a preferred embodiment of ah expandable tubular 
member 600 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intermediate portion 
610. and an upper portion 615. 

The lower portion 605 is coupled to the intennediate portion 610. In a 
preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135. 235. and 330. In a preferred embodiment, the lower portion 
605 further preferebly includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235. and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
15 radially expanded by the anchoring devices 135. 235. and 330.into contact with the 
preexisting structure. Furthemrwre. In tWs manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting stnicture prior to the initiation of 
the radial expansion process. 

Tlw intemnedlatB portion 610 is coupled to the lower portion 605 and the 
20 upper portion 615. In a preferred embodlrnent, the waMthicknessw of the lower and 
intermediate portions. 605 and 610, are less than the vvaH thickness of the upper 
portion 615 in order to facilitate the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and intennediate portions, 605 and 610. are 
preexpanded to mate with the expansbq cone. 
25 Referring to FIG. 7. a preferred embodiment of an expandable tubular 

member 700 for use in the apparatus 115. 215 and 315 will be described. In a 
preferred embodiment, the tubular rhember 700 minimizes the shock k>ad8 created 
upon the completion of the radial expanston process. In a prel^rred embodiment, 
thetubular member 700 Includes a lower portion 705. a tower transitlonary portion 
710. an intermediate portton 715. an upper transitlonary portion 720. an upper 
portion 725. aid a sealing element 730. 

The tower portfon 705 is coupled to the lower transittonary portion 710. The 
tower portion 705 is preferably adapted to mate with the expanston cone and the 
anchoring devtoe. 


30 


38 


The lower transitlonary portion 710 is ccniplisd to the lower portion 705 and 
the intenmedtete portion 715. Jn a prefenred embodiment, the lower transitlonary 
jm^n 710 is adapted to mate with the expansion ome. In a preferred 
embodiment, the wall thickness^ of the lower . portion 70S and the lower 
5 transi^nary portion 710 are less than the wall thicknesses of the intermediate 
portton 715, the upper transitlonary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion process. 

The intermediate portion 715 is coupled to the lower transitlonary portion 710 
and the upper transittonary pcrtion 720. |n a prefemed embodiment, the outside 

10 diameter of the intermediate pcHtion 715 is less than the wall thteknesses of the 
kywer portton 705 and the upper portkm 725. 

The upper transitlonary portion 720 Is coupled to the Intermediate portion 
715 and the upper portkMi 725. 

The upper portion 725 is cpiipled to the upper transitlonary portton 720. 

15 The sealing element 730 is coupled to the outside surface of the 

intermediate portton 715. In a preferred embodiment the outsMe diameteir of the 
sealing element 730 is less than or equal to the outside diameter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting structure. 

20 In a prefened emtxxliment, during the radial expansion of the tubular 

member 700 using the apparatus 115, 215 and 315, the preexpanston of the upper 
trmsltionary portion 720 and the upper portk)n 725 reduces the shock loads typically 
created during the end portion of ttie radial expanskxi process. In ttiis manner, the 
radial expansion process is optimally provided in a safe manner. FurtherrrKm, 

25 because the sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portion 725. the sealing element 730 is optimally 
protected from daniage during the placement of the tubular member 700 within tiie 
preexisting structure. 

Refem'ng to FIG. 8, a preferred embodiment of an expandable tubular 

30 nrtember 800 for use in ttie apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 806, an intenmediate portion 
BtO, and an upper portion 815. 

The lower portion 805 is coupled to the intermediate portion 810. In a 
preferred embodiment, the lower portion 805 is further adapted to mate with the 

35 expansion cones 130. 230. 325 and Uie anchoring devices 135, 235, and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred embodiment, the wall thicknesses^ the lower and 
intemtediate portions. 805 and 810. are less than the wall thickness of the upper 
portkMi 815 In order to facilitate the radial expansion of the tubular member 800. In 
5 a prefened embodiment, the lower and intennediate portmns. 805 and 810, are 
preexpanded to nwte with the expanston cone. 

The upper portion 815 is coupled to the intennediate portkwi 810. In a 
preferred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expansion of Ihe upper portion 
iq 815 by the expanston cones 130. 230. and 325. In this manner, the upper portion 
8t5 of the tubular member 800 Is preferably radially expanded by tM expansion 
cones 130. 230. and 325 with mlhimal shock loads when the expanston cones 130. 
230 and 325 exit the expandabte tubular membei- 

Ftelerrfng to FIG. 9. a preferred embodftnem of a method of applying an axial 
15 to the expanston cones 130. 230. and 325 win now be described. In a 

prefened embodiment, the axial displacement of the expanston cones 130. 230. and 
325 during the radial expanston process is provMed by applying an axial force to the 
expanston cones 130. 230; and 325. In a prefened embodiment, the axial force 
provWed includes the applteatton of a substantially constant axial fbme for some 
time periods and the applicatkm of increased axial fort^e for other time periods In 
order to optimally fadtitate the radial expanston prooess by minimizing the effects of 
frlctton. In a preferred embodiment, the application of the increased axial fbroe is 
provided on a pertodto basis In order to optimally provMe a variabto contact area 
between the expanston cone and the tubular member being expanded. In an 
alternative embodiment, the application of the Increased axial force is provMed on a 
random basis In order to optimally provide a variabto contact area between the 
expanston cone and the tubular member being expanded, in a prefened 
embodiment, the duty cycte of the applicatton of constant and increased axial forces 
ranges from about 00/10 % to 60/40 % in order to optimally radially expand the 
tubular members. In a preferred embodiment, the ratio of the increased axial force 
to the substantially constant axial force rahges from about 1.5 to 1 to about 4 to 1 in 
order to optimally provide a variabto contact area between the expansion cone and 
the tubular member being expanded, promote more even wear of the expanston 
cone, and dean debris from the expansion cone surfeoe. 


20 


25 


40 


Referring to FIGS. iOa to 10i, an embodiment of an apparatus and method 
for fomiing a weObore casing will now be described. As iilustrated in FIG. 10a, a 
wellborB casing 1000 md an open hole wellbore section 1005 are provided in a 
subtenanean fbnnation 1010. The wellbore casing 1000 and open hole weUbore 
section 1005 may be orientated at any ortontation ranging from the verticd to the 
horizontal. In a preferred embodiment, a new section of wellbore casinig is formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to fonn or repair weilbore casings, pipelines^ or.structural 
supports. 

The apparatus 1015 preferably includes a first support member 1020, a 
second support membw 1025, an expansion cone 1030. an anchoring device 1035, 
an expandable tubular mender 1040. one or more upper sealing members 1045, 
one or more lower sealing numbers 1050, and a flexible coupling efement 1055. 

The first support member 1020 is preferably adapted to be ooupled to a 
sucfaoe location.. The first support member 1020 is further ooupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluldio materials and/or electrical current and/or communication signals 
from a surfece location to the anchoring device 1035. The first support member 
1020 may. for example. t)e conventional commercially availabfe slide wire, braided 
wire, coiled tubing, or drilling stock material. 

The seooruJ support member 1025 b preferably adapted to be coupled to a 
surface location. The second suppiort mernber 1025 is further ooupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
penult the expansion cone 1030 to be axially displaced relative to the first support 
member 1020. The second support member 1025 may, for example, be 
conventional comrnerdaliy available slide wire, braided wire, coiled tubing, or drilling 
stock material. 

In an alternative embodiment, the support member 1020 is telescopically 
coupled to the support member 1025, and the support member 1025 is coupled to a 
surface support rhember. 

The expiainsion cone 1030 is coupled to the second support member 1025. 
The expanston cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansion pone 1030 is. axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansion 
cone 1030 is provided substentially as disdosed in one or more of the following: (1) 
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U.S. uUlity patent application serial no. 0»454.139. attorney docket na 25791.3.02. 
filed on 12/3/1999, which claimed the benem of the filing date of U.S. piovisibnal 
patent application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09^10.913, attorney docket no. 
25791.7.02. filed on 2/23/2000. wWch claimed the benefit of the filing date of U,S. 
provistonal application no. 60/121.702. filed on 2/25/1999; (3) U S. utility patent 
appUcation serial no. 09/502,350. attomiey docket no. 25791.8.02. filed on 
2/10/2000. which claimed the twnefit of the ffflng date of U.S. prDvisk)nal applicatkm 
no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utilily patent application serial 
iw. 09/440,338. attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. provistonal applicatton no. 60/108.558, attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional paitent application no. 
60/183.546. filed on 2/18G00O; (6) U.S. utility patent application no. 09/523,460. 
attorney jdocket no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of 
the ining date of US. provistonal appltoafion no. 60/124.042. filed on 3/11/1999; (7) 
U.iS. utility patent applicatlofi no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000, whk:h dalmed the benefit of the filbig dates of U.S. provistonal 
appGcatton no. 60/121,841, attorney docket no. 25791.12, fitod on 2/26/1999 and 
U.S. provistonal appiteatton no. 60/154,047, attorney docket no. 25791.29, fited on 
9/16/1999; (8) U.S. utHity applicatton ho. 09/511.941. attorney docket no. 
25791.16.02. fitod on 2/24/2000. whjch dalmed the benefit «rf the fMing date of U.S. 
provistonal serial no. 60/121.907. attorney docket no. 25791.16, fited on 2/26/1999; 
(9) U.S. utility patent applicatton no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000, vwhich claimed the benefit of the filing date of U.S. provistonal 
patent applicatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122. attorney docket no. 
25791.23.02, fited on 4/26/2000. which claimed the benefit of the filing date of U.S. 
provistonal applicatton no. 60/131.108. attorney docket no. 25791.23. fited on 
4/26/1999; (11) U.S. provisional appltoation no. 60/146.203. attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, 
attomey docket no. 2579l!26. fited on 7/9/1999; (13) U.S. provisional patent 
appficatton serial no. 60/162.671. attomey docket no. 25791,27. filed on 11/1/1999; 
(14) U.S. provteional applicatton no. 60/159,039. attorney docket no. 25791.36, fited 
on 10/12.1999; (15) U.S. provistonaj jsatent appltoatton no. 60/159,033, attomey 
docket no. 25791.37, fited on 10/12/1999; and (16) U.S. provtetonal patent 
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application no. 60/165^8. attorney docket na 25791.39. filed on 11/12/1999. the 
dis^tosures of which are Incorporated herein by reference. 

The anctormg device 1035 is oou(^ to the first support meml)er 1020. 
The anchoring device 1035 is preferably adapted to be controOaWy coupled to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In thfe 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular meniber1040 by the axial displacement of the 
expansion cone 1030. 

In a prefenred embodiment, the anchoring device 1035 hdudes one or more 
expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to-engage Iwth the flexible coupling etement 1055 and 
the open hole wellbore section. 1005. In a preferred embodiment, the expandable 
elements 1060 ^re actuated using fluidic pressure; 

In a preferred embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a ball plug or other similar valving element 
In this manrter. fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 Is any one of the hydraulically actuated packers 
commercially available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disctosure. 

In a preferred embodiment, the anchoring devices 135, 235, and 330 are 
also modified to includes a fluid passage that can be controllably plugged In order to 
pennit fluUic materials to be exhausted from the anchCHing devices 135, 235. and 
330. 

The expandable tubular member 1040 is removalrfy coupled to the 
expanston cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexit>ie coupling element 1055. 

Iri a preferred embodiment, the expandable tubular member 1040 further 
includes a lower sedton H)65, an intermediate section 1070, and an upper section 
1075. In a preferred embodinrient. the tower section 1065 is coupled to the flexible 
coupling element 1055 In order to provkle anchoring at an end portion of the 
expandable tubular member 1040. In a preferred embodiment, the wall thickness of 
the tower and intermediate sections, 1065 and 1070, are less than the wall thickness 
of the upper sectton 1075 in Order to optinrially couple the radiaily expanded portton 
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of the ej^andabte tubular member 1040 to the yvellbore casing 1000 and the open 
hole wellbOTB section 1005. 

In a preferred embodiment, the expandable tubular member 1040 Is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
5 patent application serial no. 09M54.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisibnal patent 
application no. 60/1 11.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
10 application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applk»tion 
serial no. 09/502.350. attorney docket no. 25791,8.02. fDed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no; 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utffl^y patent applicatton serial no. 09/44a.338. 
attorney docket no. 25791 A02. filed on 11/15/1999. which claimed the benefit of 
15 the filing date of U.S. provisional appticatkm no; 60/108.558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applteation no. 60/183.546. 
fUed on 2/18«000: (6) U.S. utill|y patent appTicatkm no. 09/523.460. atton^y docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.8. provisional appHcatton no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
20 appOcatbn no. 09/512.895. attorney docket no. 25791.12.02. filed on 2^4/2000. 
whteh claimed the benefit of the fffing dates of U;S. provistonal appHcatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
25 2/24«)00. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whfeh claimed the benefit of the filing date of U.S. provisional patent appRcation 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
30 utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26«000. whteh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applteation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appltoatlon no. 60/143.039. attorney docket no. 
35 25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial' no. 
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60/162,671, attorney docket no. 25701.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033, attomj9y dodcet ho. 25791.37, 
filed on 10/12/1999; and (16) u:S. provistonal patent applicatton no. 60/165,228, 
attoniey docket no. 25791.39, filed .on 11/12/1999, the disclosures of whteh are 
incorporated herein by reference. 

In a. preferred ennbodiment, the expandable tubular member 1040 is further 
provkied in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular memt)er 1040. The upper sealing 
members 1045 are preferably adapted to engage and flukJidy seal the interface 
between the radially expanded expandabto tubular member 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 inchjdes a plurality of 
upper sealing members 1045. 

Tte lower sealing rnenrtf>ers 1050 are coupled to the outer surface of the 
upper portton 1075 of the expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and fiuididy seal the interfece 
between the radially expanded expandable tubular member 1040 and the open 
wellbore sectton 1005. In a prefened Embodiment, the apparatus 1015 includes a 
plurality of lower sealing members 1050. 

The flexibfe coupling etement 1055 Is coupled to the tower portton 1065 of 
the expandable tubular rnember 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
engagement within the walls of the open hole wellbore section 1005. In this 
manner, the tower portiwi 1085 of the expandabto tubular member 1040 is coupted 
to the walls of the open hole wellbore sectton 1005. In a preferred embodiment, the 
fiexfbte coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, the flexible coupling elenrient 1055 includes one or more hook 
elements for engaging the walls of the open hoto wellbore sectton 1005. 

As iHustrated in F^IG. 10a, the apparatus 1015 Is preferably positioned with 
the expandabto tubutor inember .1040 posifioried in overlapping retotton with a 
portton of the wellbore casing 1000. Jn this manner, the radially expanded tubular 
member 1040 is coupled to the lower portion of the weilbors casing 1000. In a 
preferred embodiment, the upper sealing members 1045 are positioned in opposing 
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relation to the lower portion of ttM weUbore casing 1000 and the lower sealing 
meml)ers 1050 are positioned in opposing relation to the walls of the open hole 
wBlIbore section 1005. In this manner, the Interface between the radially expanded 
tubular member 1040 and the wellbore caslng'^000 and open hole weUbore section 
5 1005 optimally fluldlciy sealed. 

As Illustrated in FIQ. lOb, in a prefwred embodiment a quantity of a non- 
hardenaUe fluldic ntaterial is then injected into and then out of the apparatus 1015. 
In a prefenBd embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluldic 
material may be any number of conventional commercially available fluldic materials 
such as. for example, drilling mud. 

As niustrated in FIG. lOc, in a preferred embodiment, a quantity of a 
hardenabte fluidic sealing matehal Is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenabie fluidic sealing material is 
exhausted fiorn the appariatus 1015 using the valveable flow passage 1065. In a 
preferred embotfiment, the handenable fluidic seeding inaterfal permitted to 
completely fW the annular space beAireen the tubular member 1040 and the open 
hole wellbore section 1006. The hardenabie fluidic sealing material may be any 
riumber of conventional oommerdally avallabid materials such as. for ei^mpte. 
cement, slag n*t and/or epoxy resin. In thts manner, a fluidic seallr^ annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd. In a preferred embodiment, another quantity of a 
noo^iardenabte fluidic material is then injected Into and out <rf the apparatus 1015. 
In a prefenBd embodiment, a ball plug or dart 1080. or other similar fluid passage 
blocking device. Is placed into the non-hardenable fluid material. In a prefened 
embodiment, the ball plug 1080 then seats in and seals off the valveable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hole wellbore tectlon 1005. 

In an altemative embodiment, the valveable fluid passage 1065 includes a 
remote or pressure activated valve for seajing off the valveabte fluid passage 1085. 

As illustrated in FIG. lOe. in a preferred embodiment, the apparatus 1015 is 
then anchored to the open hofe wellbore sectioh 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 Is pressurized and the 
expandable etement 1060 is radially esdended from the anchoring device 1035 
causing the flexibfe coupling efement 1055 to radtally expand Into intimate contect 
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with the walls of the open hole weilbore section 1005. In this manner, the lower 
section 1065 of the expandable tutxjtar member 1040 is removably coupled to the 
wans of the open hole weilbore section 10(». 

As Illustrated in FIG. lOf. the expansion cone 1030 is then axially displaoed 
by appfying en axial force to the second support member 1025. In a prefened 
embodinrwnt. the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular inember 1040 into intimate contact with the walb of the bpen 
^ hole w^tbore section 1005. 

In an alternative embodiment, as illustrated iii FIG. lOg, the axial 
displacement of the expansion cone 1030 is enharwed by injecting a pressurized 
fluldic material Into the annular space between the first support member 1020 and 
the second support member 1025. in this manner, an upward axial force is appHed 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased iaxial force during the 
radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenabie fluidic sealing material Is then 
pemdtted to at least partial cure. 

As illustrated in FIGS. 1 0h and 101. after the expandable tubular inember 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030. the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing ttie anchoring 
device 1035 and then lifting the first support memtwr 1020 and anchoring device 
1035 from the weilbore casing 1000 and the open hole weilbore section 1005. 

In a pr^eired embodiment, the resulting new section of weilbore casing 
includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a riew secBon of weUbore casing 
is optimally provided. ^AMB generally, the apparatus 1015 is used to form and/or 
repair weilbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method tor coupling an expandable tubular member to a preexisting structure 
wfll now be described. Referring to Fig. 11a. a weilbore casing 1100 is positioned 
within a subterranean fbrmation 1 105. The weUbore casing 1 100 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The weilbore 
casing 1100 further indudee one or more openings 1110 that may have been the 
result of unintentional dainage to the weilbore casing 1100. or due to a prior 
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perforation or fracturing operation performed upon the surrounding subterranean 
fbmiatlon 1 105. As wRI be recognized by persons having ordinary sldO in the art, the 
openings 1110 can adversely affect the subsequent operation and use of the 
weOborecaslrtg 11 00 unless they are seated 

In a prefened embodirnent. ^n apparatus 1115 is utilized to seal off ttte 
openings 1110 in the wellbore casing 1100. More generally, the apparatus 1115 
preferably utilized to fonn or repair welibore cadngs, pipelines, or structural 
supports. 

The apparatus 1115 prisferably IndiKJes a first support member 1120. a 
second support irwmber 1125, an expansion cone 1130. an anchoring device 1135. 
and expandabte tubular rnember 1 140, and one or more sealing members 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface iocftton. The first support member 1 120 is further coupled to the anchoring 
device 1135. The finst support mmbw 1120 is preferably adapted to convey 
pressurized fluidic materials and/br electrical currtsnt and^or communication signals 
from a surfece location to the anchoring device 1135. The first support member 
1 120 preferably has a substantially hollow annular cross sectional shape. The first 
support member ^^20 may, for example, be fabricated from oonvehfional 
commercially avallatrie slick wire, braided wfre. coiled tubing, or drWng stodk 
material. 

The second support member 1125 Is preferably adapted to be coupled to a 
surface location. The second support member 1125 is further coupled to the 
expanston cone 1 130. The second support member 1 1^ is preferably adapted to 
penntt the expansion cone 1 130 to be axially displaced relative to the first support 
member 1120. The second support member 1125 may. for example, be 
conventional commercially availabte slick wire. braMed wire, coitod tubing, or drilling 
stock material. 

In a pTelermi embodiment, the first support nrwmber 1120 Is coupled to a 
surfece tocation by a slip joint and/or sikiing sleeve apparatus that is concentrically 
coupled to the second support member 1125. 

The expanston cone 1130 te coupted to the s«x)nd support member 1125. 
The expanston cone 1130 Is prafarably adapted to radially expand the expandable 
tubular member 1 140 when the expanston cone 1 130 is axially displaced relative to 
the expandable tubular member 1140. In a prefened embodiment, the expansion 
cone 1 130 Is provided substentially as dbctosed in one or more of the following: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney docket rv). 25791.3,02. 
filed on 12/3/1999, which claimed the benefH alt the filing date of U.S. provisional 
patent application no. 60/111,293, attorney dodcet no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09^10.913, attorney docket no. 
25791.7.02. filed on 2/23/2000. which claimed the twnefit of the filing date of U.S. 
provisionai application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent 
application sefial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000, which claimed the l}enefit of the filing date of U.S. provisk)r^ll application 
na 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed 
the benefit of the filing date of U.S. proviskMial applicatkm no. 60/108,558, atlwney 
dock^ no. 25791.i9. filed on 11/16.1998; (5) U.S. provisionai patmt application no. 
60/183.546. filed on 2/18/2000; (6) U.S. utility patent appUcation no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of 
the fiDng date of U.S. provisiohai applicatkxi no. 60/124,042. flfiBd on 3/11/1999; (7) 
U.S. utilHy patent appikatkm nd. 09/512,895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. whteh claimed the benisnt of Ihd filing dates of U.S. provistonal 
appllcatkm no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154,047. attorney docket no. 25791.29. filed on 
9^16/1999; (8) U.S. utility applicatipn no. 09/511.941.' attorney docket no. 
25791.16.02, filed on 2/24/2000. which claimed the tienefn of the filing date of U.S. 
provisional serial no. 60/121,907, attorney docket no. 25791.16, filed oh 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946. attorney docket no. 25791.17.02. 
filed on June 7. 2000. which claimed the benefit of the filing date of U.S. provisional 
patent applicatk>n serial no. 60/137.998. attorney docket ho. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicatfon no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/26/2000. which claimed the benefit of the filing date of U.S. 
provishinal application no. 60/131.106. attorney docket no. 25791.23, filed on 
4726/1999; (11) U.S. provisional applicatton no. 60/146.203. attorney docket no. 
25791.^, filed on 7/29/1999; (12) U.S. provistonal appHcation no^ 60/143,039, 
attorney docket no. 25791.26. ifiled on 7/9/1999; (13) U.S. provistonal patent 
appllcatton serial no. 60/162.671, attorney docket no. 25791.27. fitod on 11/1/1999; 
(14) U.S. provteional appllcatton no. 60/159.039. attorney docket no. 25791.36, filed 
on 10/12.1999; (IS) U:S. provistonal patent appltoatton no. 60/159,033. attorney 
docket no. 25791.37. fited on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 6(V165;228. attorney dodwt no. 25791.39. filed on 11/12/1999. the 
disciosures of wtiich are bicorporalsd herein i}y reference. 

The anchoring device 1135 fe coupled to the first support member 1120. 
The anchoring device 1135 Is preferably adapted to be controliatdy coupled to the 
5 expandable tubular member 1 140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 pioferably controllably anchore the expandable tubular 
member 1140 to the wellbore casing 1 100 to facilitate the radial expansion of the 
expandable tubular memb«- 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment, the anchoring device 1li35 includes one or more 

10 expandable elements 1 150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1100. in a preferred embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a prefenned embodiment, the anchoring 
device 1 135 is any one of the hydreuHcally actuated packers commercially available 

15 from Halliburton Energy Sen/ioes or Baker-Hughes\modifled in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is r^rhovably coupled to the 
expansion cone 1130. The expandable tubular member 1140 Is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 

M device 1135. In a preferred embodiment, the expandable tubular ihember 1140 
Includes one or more anchoring, windows 1155 for permitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a prsfened embodiment, the eJcpandaWe tubular memberl 140 further 
25 includes a lower section 1 160, an intennediate section 1 165, and an upper section 
1170. In a preferred embodiment, the lower section 1160 rests upon md is 
supported by the expansion cone 1130. In a prefened embodiment, the 
intemraediate section 1 1 65 includes the anchoring windows 1 1 55 In order to provide 
anchoring at an intemnediate portion of the expandable tubular member 1 140. 
30 In a prefened embodiment, the expandable tubular member 1140 is ftjrther 

provided substentially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12^/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, fited on 12/7/1998; (2) U;S. 
35 utility patent applicatkm serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
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on 2/23/2000. which dalmed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/2S/1899;. (3) U.S. utTity patent application 
serial no. 09^2.350, attorney docket ho. 25791.8.02. filed, on 2/10/2000. which 
claimed the twnefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. ^791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorn^ dockeA no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provlstonal application na 60/108.558. attorney dodcet no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applicatkin no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provlstonal application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utiHty patent 
application no. 09^12.895. attorn^ docket no. 25791.12.02, filed on ,2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional appltoatibn no. 
60/121.841. attorney docket no. 2S791.12. filed on 2/26/1999 and U.S. provlstonal 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utHNy applicatton no. 09/511.941. attorney docket no. 25791.16,02. filed on 
2/24/2000. whteh dalmed the benefit of the firing date of U.S. provlstonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoatton no. 09/588.946. attorney dodcet no; 25791.17.02. flted on June 7. 2000. 
which claimed the benefit of the filing date of US. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provlstonal application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appltoation no. 60/146|203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
application no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disciosures of whtoh are 
Incorporated herein by reference. 

The sealing inembers 1145 are coupled to the outer surtece of the 
expandaUe tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal (he interface between the radially expanded 
expandat)le tubular member 1140 and the. wiaObore casing 1100. in a prefened 
embodiment, the apparatus 1 1 15 includes a plurality of sealing members 1 145. in a 
preferred enrixtdiment. the sealing members 1 145 sunound and isoiata the opening 
5 1110. 

As illustrated In FIG. 11a, the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with tha expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. in a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 
10 below the opening 1110. In this manner, the radial expajision of the expandable 
tubular member 1 140 optimally fiuidicly isolates the opening 1 1 10. 

As illustrated in FIG. lib. the apparatus 1115 Is then anchored to the 
wellbore casing tlOO using |he anchoring device 1 135. in a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 
extended from the anchoring devtoe 1135 through the corr^ponding anchoring 
window 1155 in the expandable tubular member 1140 into intimate contact With the 
wellbore casing 1100. In this manner, the intermediate seciion 1165 of the 
expandabte tubular member 1 140 is removably coupled to the weHboie casing 1 100. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected Into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellbpre casing 1100. The compressible 
cement and/or epoxy is then pemnitted to at teast partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular stnicturai support and 
fiuidic seat is provided around the tubular memt)er 1 140. 

As illustrated in FIG. 11c, in a prefened embodiment, the expansion cone 
1130 is then axially displaced by applying an axial force to the second support 
member 1 125. In a prefened embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contect with the walls of the wellbore or the wellbore 
casing 1100. 

As yiustrated in FIG. lid. In a preferred embodinwnt, the axial displacement 
of the expansiorx cone 1130 is stopped once the expansion cone 1130 oontecte the 
lower portion of the anchoririg device 1 1 35. 
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As illustrated in FIG! lie. In a preferred emtxxliment the anchorirq device 
1135 is then decoupled from the welibore casing 1100 and the expandable tubular 
member 1140. 

As iDi^trated in FIG. 1 1f. in a preferred embodiment, the axial dteplacement 
of the expansion cone 1130 Is then resunted. In a preferred embodiment, the 
anthoring device 1135 is also axial displaced, m this manner, the lower secHdn 
1160 of the expandable tubular memlier 1140 is self-anchored to the welibore 
casing 1 100. In a preferred embodiment, the lower sertion 1160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to tadiitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the welibore or the welibore casing 1 100. 

As illMStrated in FIGS. 11g. after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 ffi the welibore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In this manner, repairs to the welibore casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to repair or form 
welibore caein£|s. pipelines, and structural supports. In a prefenred embodiment, the 
iriside diameter of the radially expanded tubular member 1140 is substantially 
constant . 

Referring to FIGS. 12a to 12d, an aitamative embodiment of an apparatus 
and method for coupling an expandable tubular member to a prsexisting structure 
wiO now be described. Referring to Fig. 12a, a welibore casing 1200 is positioned 
within a subtenahean formation 1205. The welibore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The welibore 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unlntenUwial damage to the welibore casing 1200, or due to a prior 
perforation or fracturing operation perfomned upon the surrounding siibtenanean 
formation 1205. As will be recognized by persons having ordinary skill in the art the 
opisnlngs 1210 can adversely affect the subsequent operation and use of the 
welibore casing 1200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 Is utilized to seal off the 
openings 1210 In the welibore casing 1200. More generally, the apparatus 1215 is 
preferably utilized to form or repair welibore casings, pipelines, or structural 
supports. 


53 


The apparah» 1215 preferably includes a support member 1220. an 
expandable expansion cone 1225. art expandable tubular member 1235. and one or 
more seaBng members 1240. ■ 

The support member 1220 is preferably adapted to be coupled to a surface 
location. The support menUier 1220 is further coupled to (he expaiidaUeeKpansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or oommuriication signals from a 
surfece tocation to the expandable expansion cone. The support member 1220 
may. for example, be conventional commercially available sKck wire, braided wire, 
ooaed tubing, or drOiing stock nrtaterial. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion oone 1225 Is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expension oone 
1225 is axially displaced relative to the expandable tubular member 1235. The 
expandcd)le expansion oone 1225 is further preferably adapted to radially expand at 
least apportion of the expandable tubular member 1235 when the expandatHe 
eiqMnsion oone 1225 is oontroilably radially expanded. The expandable expansion 
oone 1225 may be any number of conventional commerctaliy avaltabie radlaiiy 
expandable expansion cones. In a prefen«id embodiment, the expandable 
expansion oone 1225 is provided substantially as disdosed in U.S. Patent No. 
5,348.095. the disclosure of which.is incorporated herein by reference. 

In a preferred embodiment, the mpansion oone 1225 is further prY>vlded 
substantially as disclosed in one or more of the foiiowing: (1) U.S. ub'lify patent 
application serial no. 09/454.139, attorney dodcet na 25791.3.02. fited on 
12/3/1999, which claimed the benefit of the fiUng date of U.S. provisional patent 
application no. 60/111,293, attorney dodcet no. 25791.3, filed on 12/7/1998: (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. prxivi^onai 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appltoation 
seriai no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the ffling date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application seriai rio. 09/440,338. 
attorney docket no. 25791.9.02, fited on 11/15/1099, which daimed ttie benefit of 
the filing date of U.S. provishMiai appDcatkxi no. 60/108,558, attorney docket no. 
K791.9, filed on 11/16.1998; (5) U.S. provisional paterrt application no. 60/183.546, 
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r- filed on 2/18/2000; (6) U:S. utility patent application no. 09/523.460. attorney docket 

no. 25791.11.02, filed on 3/10/2000, wtiich claimed the t)enefit of the filing date of 
f- U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
P 5 which claimed the benefit of the filing dates of U.S. provlsionai application no. 

60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
^ appfication no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed m 

2/24/2000. which claimed the benefit of the filing date of U.S. provisional sertal no. 
10 60/121.907,attomeydocketno. 25791.16. filed on 2/26/1999; (9) U.S. utility pateht 

applteation no. 09/588.946. attomey docket no. 25791.17.02, filed on June 7, 2000. 
r whteh dalmed the benefit of Uie fOing date of U.S. proyistonal patent application 

serial no. 60/137.998. attorney, docket no. 25791,17. filed on 6/7/1999; (10) U.S. 
r utility patent appfication no. 09/559.122. attomey docket no. 25791.23.02. filed on 

15 4/26/2000, which claimed the benefit Of the filing date of U.S.provisbnalappllcatk)n 
r no. 60/131.106. attomey docket no. 25701.23. filed on 4/26/1999; (11) U.S. 

provtefonal appHcation no. 60/146.203. attorn^ docket no. 25791.25. filed on 

7/29/1999; (12) U.S. proyistonal application no. 60/143.039. attomey docket no. 

2j$79i.^. filed on 7/9/1999; (13) U.S. provisional paterit application serial no. 
p 20 60/162.671. attorney docket no. 25791.27, filed on 11/1/1»99; (14) U.S. provistonal 

applicatton no. 60/159.039. attomey dbckrt no. ^01.36, filed on 10/12,1999; (15) 
r- U.S. provistonal patent application no. 60/159.033. attomey docket no. 25791.37, 

filed oh 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
^ attomey docket no. 25791.39. filed on 11/12/1999, ttie dlsctosiirss of which are 

25 incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 

expansion cone 1225. In a preferred embodiment, the expandable tubular member 

1235 includes one or more engagement devices 1250 that are adapted to couple 

with and penetrate the wellbore casing 1200, In this manner, the expandable 
30 tubular nnember 1235 Is optimally coupled to the wellbore casing 1200. In a 
r preferred embodimeint ^ engagement devices 1250 include teeth for biting into 

the suffaoe erf the wellbore casing 1200. 
r . In a prefenred embodiment, the expandable tubular member 1235 further 

includes a lower section 1255, an intemnediate secUon 1260, and an upper section 
^ 35 1265. In a preferred embodiment, the lower section 1255 includes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandsd)le 
' tubular member 1235. In a preferred emtwdlment the wall thldcness of the lower 
and intermediate sections. 1255 and 1260, are less than the wall thldcness of the 
upper section 1265 in onJer to optimally facilitate the radial expansion of the low^r 
and Intennediate sections. 1255 and 1260. of the expandat)le tubular member 1235. 
In an altemativa embodiment, the lower section 12S5 of .the expandable tubular 
member 1235 Is . slotted in order to optimally fedlitate the radial mparaton of the 
lower section 1^ of the exparwlable tubular member 1235 using the expandable 
expansion cone 1225. 

In a preferred embodiment, the expcuKteble tubular member 1235 is ftjrther 
provided substantially as disclosed in one or mors of the following: (1) U.S. utIBty 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
uti% patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisk)nal 
application no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent applicatibn 
S9rial no. 09/502,350. attorney dodcet noi 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of.U.S. proviskMial application no. 60/119.611. 
atlomsy dodcet no. 25791.8; (4) U.S. utility patent applKatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/ig9&. which claimed the benefit of 
the filing date of U.S. proviskxiai applicattoh no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applteatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utHity patent applleatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, wl}lch claimed the bertefit of the fiKng date of ■ 
U,S. provistonai applteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utiHty patent 
appUcation no. 09/512.895, attorney docket no. 25791.12.02. filed on 2^4/2000. 
which daimed the benefit of the filing dates of U.S. provisiorial applkatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed ori 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
wf»lch daimed the benefit of the filing date of U.S. provisional patent application 
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serial no. 60/137,998, attorney docket no. 25791.17/ filed on 6/7/1999; (10) U.S. 
utility potent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the twnefit of the filing date of U.S. provteidnal appHcatk^ 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
5. provisional applkation no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatkm no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791,36, filed on 10/12,1999; (15) 

10 U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisk)nai patent applicatton ho. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. tt)e disclosures of whteh are 
incorporated herein by reference. 

The sealing memt)ers 1240 are preferably coupled to ttte outer surface of ttie 

15 upper portiori 1265 of ttie expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fluUidy seal ttie interface between ttie 
radially expanded expandable tubular meniber 1235 and ttie welibbre casing 1200. 
In a preferred embodiment, ttie apparatus 1215 Includes a plurality of sealing 
members 1240. In a prtferred embodiment, ttie sealing immbers 1240 surround 

20 and isolate the opening 1210. 

As illustrated in FIG. 12a, ttie apparatus 1215 Is preferably positioned wittiih 
the weltbora casing 1200 with ttie expandable tubular member 1235 positioned in 
opposing relation to ttie opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 ttiat are positioned above and 

25 below the opening 1210. In ttiis manner, ttie radial expansion of ttie expandable 
tubular member 1235 optimally fluldidy isolates ttie opening 1210. 

As illustrated in FIG. 12b, ttie expandable tubular member 1235 of ttie 
apparatus 1215 is ttien anchored to ttie Wellbore casing 1200 by expanding ttie 
expandable expansbn cone 1225 into contact witti ttie lower section 1255 of ttie 

30 expandable tubular member 1235. In a preferred embodinwnt, ttie tower section 
1255 of ttie expandable tubular member 1235 is radially expanded into Intimate 
contact witti ttie wellbore casing 1200. In a prefiarred embodiment the engagement 
devtoes 1250 are thereby coupled to. and at least partially penettate into, the 
wellbore casing 1200. In ttiis manner, ttie tower section 1255 of ttie expandabte 

35 tubular member 1235 is optimally ooupted to ttie wellbore casing 1200. 
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in an aKemativa embodiment, a compressible cement and/or epoxy is then 
ir^ected into the annular space between the unexpanded portion of the tubular 
member 1235 and the weHbore casing 1200, The compressbie cement and/or 
epoxy may then be perrrutted to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular structural support and fluidic 

seal is provided around the tubular member 1235. > 
. As illustrated in FIG. 12c. the expandable expansion cone 1225 is then ^ 
axially displaced by applying an axial force to the support member 1220. In a 
preferred embodirmnt the axial displacement of the expansion cone 1225 radially ^ 

10 expands the expandable tubular member 1235 into intimate contact with the walls of 
the wellbore casing 1200. 

As illustrated in H6. 12d. in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by ttie axial displacenient of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 Is 

15 sealed off by the radially expanded tubular member 1235. In this manner, repairs to 
the wellbore qasing 1200 are optimally provided. More generally, the apparatus 
1215 ieused to repair or form wellbore casings, pipelines, and structural supports. 

Refening to FIGS. 13a to 13d, an altematlve embodiment of an apparatus H 
and mettod for coupling an expandable tubular meifnt)ef to a preexistihg structure 

20 will now be described. Referring to Fig. 13a, a wellbore casing 1300 is positioned . 
within a subterrenean formation 1305^ The wellbore casing 1300 nnay be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior ^ 

25 perforation or fracturing operation perfonmed upon the surrounding subterranean 
fomr^tion 1305. As will be recognized by persons having ordinary sidfl in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
weilbdre casing 1300 unless they are sealed off. 

In a prefenred embodiment an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 

prefsrably utilized to form or repair wellbore casings, pipelines, or structural ^ 
supports. 

The apparatus 1315 preferably includes a support member 1320, an ^ 
expansion cone 1325, an expandable tubular member 1335, a heater 1340. and one 
35 or more sealing members 1345. 
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The support member 1320 is prsfeiably adapted to be coupled to a surface 
locab'on. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or eiectrtcal current and/or conrvnunication signals from a surface 
5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional conrvnerctally available slide wire, braided wire, 
coiled tubing, or drilling stock rnaterial. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion oome 1325 is preferably adapted to radraily expand the expandable 

10 tubular member 1335 when the expansion cone 1325 is axialty displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 rnay be any 
number of conventtdnal commercially available expansion cones. 

in a preferred embodiment, the expansion cone 1325 is further provided 
substantialiy as dtedosed .in one or more of the following: (1) U.S. utility patent 

15 appDcaflon serial no. 09/454,130, attomey docKet no. 25791.3.02. filed on 
12^1909, which claimed the benefit of the filing date of U.S. provisionai patent 
application no. 60/111,293, attorney docket na 2^91.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000. which daimeid the benefit of the filing date of U.S. provisional 

20 application no. 60/121.702. filed on 2/25/1990; (3) U.S. utUity patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of tlie filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisional applicatkin no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatnn no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatnn no. 09/523,460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the Wng date of 
U.S. proviskHial applicatk>n no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

30 appOcation no. 09/512,895. attomey docket no, 25791 .12.02. filed on 2/24^00. 
which claimed the benefit of the filing dates, of U.S. provistonat appllcatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provtelonal 
application no. 60/154.047. attomey docket no. 25701.29. filed on 9/16/1999; (8) 
. U.S. utility applicatk)n no. 09/511.941. attomey docket no. 25701.16.02. filed on 

35 2/24/2000. which daimed the benefit of. the filing date of U.S. provistonal serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. fBed on June 7. 2000. 
which claimed the t>enefit of the filing date of U.S. provsional paisnt applicatton 
serial no. 60/137.998, attorney docket no. 25791.17. fil«l on 6/7/1999; (10) U.S. 
5 utility patent application no. 09^59,122. attorney docket no. 25791.23.02. filed on 
4/26^000. which claimed the benefit of the filing date of U.S. provisionai application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appDcation no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket no. 

10 25791.26, filed on 7/8/1999; (13) U.S. provistonal patent appitoation serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appiicatton no. 60/159.039. attorney docket no. 25791 .36, filed on 10/12,1999; (15) 
U.S. provistonal patent appllcaUon no. 60/159.033. attom^ docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal paterit applteatton na 60/165,228, 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disctosuBS of which are 
incorporated herein by reference. 

■ the expwtdaUe tubular member 1335 is removably coupled to the 
cMpansion cone 1325. In a preferred embodiment, the expandabto tubular member 
1335 includes one or more engagement devtoes 1350 ttiat are adapted to ooupte 

20 with and penetrate the weiibore casing 1300. In this msmner, the expandabto 
tubular nwmber 1335 is optimally coupled to the weflbore ceeing 1300. In a 
preferred embodiment, the engagement devices 1350 include teeth for biting into 
the surface of the weiibore casing 1300. 

In a preferred embodiment, the expandable tubular morr^r 1335 fiather 

25 includes a lower sectton 1355, an Intermediate section 1360, and an upper section 
1365. In a preferred embodiment, the lower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end pOrtton of the expandable 
tubular member 1335. In a prefened embodimerit, the wall thickness of the lower 
and intennediato secttons, 1355 and 1360, are less than the wall thickness of the 

30 upper sectton 1365 in order to optbnaHy facilitate the radial expansion of the tower 
and Intennediato sections, 1355 and 1360, of the expandabto tubidar member 1335. 

In a prefened embodiment, the tower sectton 1 355 of the expandabto tubular 
member 1335 includes one or more shape nienrwry metel inserte 1370. In a 
preteniBd embodiment, the inserts 1370 are adapted to radially expand the lower 

35 section 1 3515 of the expandable tubutor member 1335 into intinriate oontect with the 
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weilboce casing 1300 when heated by the heater 1340. The shape mjamory metal 
inserts 1370 may be febricated from any number of convehttonal commercteiHy 
available shape memory alloys such as, for example, NlTi or NiTiNOL using 
. conventional fonning processes such as, for example, those descrit>ed in U.S. 
5 Patent Nos. 5,312,152, 5,344.506, and 5.718,531, the disdosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts ' 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their . 
trensfbrmation temperature using the heater 1340. In a preferred embodiment,, the 

10 transfomnation temperature of the inserts 1370 ranges from about 250" P to 450" F. 
In a preferred embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the lower section 1355 during the transformation process. 

In a preferred embodirmnt, the inserts 1370 are positioned within one or 

15. * mora corresponding recesses 1375 provided in the lower section . 1355 of the 
expandable tubular member 1335. Alternatively, the inserts 1370 are completely 
contained within the lower .section 135^ of the expandable tubular member 1335. 

In a preferred embodiment the expandable tutnilar member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent application serial no. 09/454,139, attorney dockdt no. 25791.3.02, filed on 
12/3/1999, which claimed trie benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attomey docliet no. 25791.3. filed on 12/7/1998; (2) U.S. 
ufility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

25 applicatiori no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal appltoatlon no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utHity patent applicatton serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

30 the fOing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S;l utility patent application no. 09/523*460, attome|y docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of ttie fatng date of 
U.S. provisional applteation no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

35 appiteation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
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which daimod the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2^/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utHKy application no. 09^11.941. attorney docket no. 25791.16.02. filed on 
5 2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appiicatton no. 09^.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
wtdch claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

10 utiTity patent applicatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which datmed the benefit of the filing date (tf U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
pravislpnal application nb; 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proviskNial applicatkMi no. 60/143.039,. attoriiey docket no. 

15 25791.26. filed on 7/9/1999; (13) U.S. provisionQl patent appHoatkm serial no, 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. proviskmal 
applcatkMi no. 60/159,039, attorney dodcet ho. 25791,36, filed on 10/12,1999; (15) 
U.S. proviskNial patent applieation no. 60/159,033. attorney docket no. 25791.37. 
filed on 1Q/12/1999;/and (16) U.S. piovistonal patent application no. 60/-|65.228. 

20 attorney docket no. 25791.38, filed on 11/1^1999. the disdosures of whteh are 
^worporated herein reference. 

The heater 1340 is coupled to the support member 1320, The heiater 1340 
is preferably adapted to controllably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a prefened embodiment, the heater 1340 

25 Indudes a conventional thennostat control in order to control the operating 
temperature. The heater 1340 is preferabty oontroUed by a surface control device in. 
a conventional manner. 

The seafing members 1345 are preferably coupled to the outer surface of the 
upper portnn 1365 of this expandable tubular member 1335, The sealing members 

30 1345 are prtferably adapted to engage and flukfidy seal the interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment the. apparatus 1315 indudes a plurality of sealing, 
mertibers 1345. In a preferred embodiment, the sealing members 1345 sunxMind 
and isdate the opening 1310. 
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As IBustrated in R6. 13a. tte apparatus 1315 is preferably positioned within 
the weBt>ore caslrig 1300 with the expiandable tubular member 1335 petitioned in 
opposing relation to the opening 1310. in a preferred emt)odiment, ttie apparatus 
1315 if>dudes a plurality of sealing members 1345 that are positioned above and 
5 below the opening 1310. In this manner, the radial expanston of the expandable 
tubular nrtember 1335 optimally flutdidy isolates the opening 1310. 

As niustrated in FIG. 13b, in a prefenBd embodiment, the expandable tubular 
member 1335 of the apparatus 1315 Is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 

1 0. embodiment the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate irito, the wellbore casinig 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 

15 wellbore casing 1300. 

In an altemative embodiment, a ooni^)re8sible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubtidar 
member 1335 and the wellbore casing 130a; The compressible cement and/or 
epoxy may then be pemiitled to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular structural support and fiuidic 
seal is provided around the tubular member 1 335. 

As Illustrated in FIG. 13c. the expansion cone 1325 is tiien axially displaced 
by applying ah axial force to the support member 1320. In a prefened embodiment, 
VhB axial displacement of the expansion cone 1 325 radially expands the expandable 

25 tubular member 1335 into intimate contact with the walls of the wellbore casing 
1300. 

As illustrated in FIG. 13d, iri a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, ttie opening 1310 in the went>ore casing 
30 1300 is sedled off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or form wellbore casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 14a to 14g, an altemative embodiment of an apparatus 
35 and method for coupling an expandable tubular memt>er to a preexisting structure 
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wfH now be described. Referring to Fig. 14a. a weUbore casing 1400 is positioned 
within a subtennanean fbntiation 1405. The wellbdre casing 1400 be positioned 
In any orientation from the vertical directibn' to the horizontal direction. The weilbore 
casing 1400 further includes one or more openings 1410 that may have been the 
result of unintentional damage to the weUbore casing 1400, or due to a prior 
perforation or fracturing operation performed upon the surroundir^ subterranean 
formation 1405. As will be^oognized by persons having ordinary siciil in the art. the 
operAigs 1410 can adversely affect the subsequent (4)eration and use of tha 
weilbore casing 1400 unless they are sealed off. 

In a preferred embodiment, an apparatus 1415 utilized to seal off the 
openings 1410 in the weilbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to form or repair weUbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 
second support member 1425. a coupUng 1430, an expandable tubular member 
1435, an expansion cone 1440, a third support member 1445. and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
surfede location. The support member 1420 Is further coupled to ttie expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 
pres8uri»d fluldic materials and/or eledblcal current and/or qommunication signals 
from a surface location to the expansion cone 1440 arid the padcer 1450. The first 
support member 1420 may, for example, be oonventtonal conrimerctelly avaiteble 
slick wire, braided vAre, colled tubing, or drilling stock material. 

The second support rnember 1425 is preferably adapted to be coupled to a 
surtece tocation. The support member 1425 is further coupled to the coupling 1 430. 
The first support member 1425 is preferably adapted to convey pressurized fluMic 
materials and/or electrical current and/or oommunicatton signals from a surface 
tecation to the coupling 1430. The second support nrvember 1425 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The coupling 1430 is coupled to the second support number 1425. The 
coupling 1430 Is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
GCMnmercially available passive or actively controlled coupling devices such as, for 
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example, packe^ or dips. In a preferred embodiment^ tte obupling 1430 to a 
mechanical dip. . 

The expandable tubidar member 1435 Is remo^My coupled to the coupling 
1430. In a preferred embodiment the expandable tubular member 1435 includes 
5 one or more engagement devices that aAs^OBA to couple with and penetrate the 
weHbpre casing 1400. In this mariner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casir^ 1400. In a prefenred embodiment, the 
engagemeint devices include teeth for biting into the surfece of the wellbore casing 
1400. In a prefened embodiment the expandable tubular member 1435 further 

10 includes one or nx>re sealing members on the outside surfece of the exparulable 
tubular member 1435 in order to optimalty seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a prefenred embodiment, the expandable tutKJiar member 1435 is further 
provided siibstantiaily as disclosed in one or nruxe of the fcrilowing: (1) U.S. utility 

15 patent application serial noi 09/454,139, attorney docket no. 25701.3.02, filed on 
12/3/1999, which dalmed the benefit of the filing date of U.S. proyisimal patent 
application no. 60/111,^3. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, MowBy docket no. 25791.7.0% filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appiicatkm 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provlsfenal applicatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatfon serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. previsionat patent applicatton no. 60/183,546. 
filed on 2/18/2000; (6) U S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, fHed on 3/10/2000, which claimed the benefit of ttie filing date of 
U.S. proviskmal applicatton no. 60/124,042. filed on 3/11/:t999; (7) U.S. utility patent 

30 application no. 09/512,895, attorney docket no. 2579t.12.02. filed on 2/24/2000, 
which claimed the benefit of tiie filing dates of U.S. provisional application no. 
. 60/121,841, attorney docket no. 2579112, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no: 25791.29. filed on 9/16/1999; (8) 
U.S. utility appUcation no. 09/511,941, attorney docket no. 25791.16.oi2, filed on 

35 2/24/2000, which claimed ttie benefit of the filing date of U.S. provistonal serial no. 
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6(V121,907. attorney docket no, 25791;16, filed on 2/26/1999; (9) U.S. utflHy patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which daim^ the benem of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which daimed t)w benefit of the filing date of U.S. provisional appGcatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatnn no. 60/146,203, attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional dpplicaition ho. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton s^al no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applicatipn no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999: and (16) U.S. provlsksnal patent applteation no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which arts 
bicorporated herein hy reference. ^ 

The «(pan8ion cone 1440 is coupled to the first support memtwr 1420 and 
the third support mernber 1445. The expanston cone 1440 is preferably adapted to 
radially expand ttie enpandabte tubutar member 1435 when ttie expansion cone 
1440 is axially displaced reiatiye to ttie expandabfe tubular member 1435. 

In a preferred embodiment, ttie expanston cone 1440 is provMed 
substanttally as disclosed In one or more of ttie following: (1) U.S. utility patent 
appticatton serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which daimed ttie benefit of ttie filing' date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1908; (2) U.S. 
utility patent appUcatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed ttie benefit of ttie filing date of U.S. provisional 
applteation no. 60/121,702. fited on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, fited on 2/10/2000, which 
daimed ttie benefit of ttie filing date of U.S; provistonal application no. 60/119,61 1, 
attorney docket no. 25791.8; (4) U S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. vxhich dabned ttie benefit of 
ttie filing date of U.S. provistonai applteation no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appflcation no. 60/183.546. 
fited on 2/18/2000; (6) U.S. utill^ patent appHcafion no. 09/523.460, attorney docket 
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no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional appttcation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney dodcet no. 25791.12.02. filed on 2if24/2000, 
which daimed the t>en6fit of the fifing dates of U.S. provisional application no. 
5 60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney doclcet no, 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney dodcet no. 25791.16.02. filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 257d1.16, filed on 2/26/1999; (9) U.S. utility patent 

10 application no. 09^88.946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. provisional patent appUcation 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatkNi no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provistonal applk^tion 

IS no.- 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal appticatkm no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatkm no. 60/t43,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisbnal patent appliqation serial no. 
60/162,671, attorney dodcet no. 25791J27, filed on 11/1/1999; (14) U.S. provisional 

20 applteation no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent applicatk>n no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of whteh are 
Incorporated hendin by reference. 

25 The third support member 1445 is preferably coupled to the expansion cone 

1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fluldlc materials and/or etectrtoal current and/or communfcation 
signals from a surface locatton to the packer 1450. The third support menrtber 1445 
nf>ay. for example, be conventional oommerctally available slick wire, braMed wire, 

30 coiled tubing, or drilling stock material. 

The packer 1450 Is coupled to the third support member 1445. The packer 
1450 is further preferabfy adapted to controilably coupled to the welibore. casing 
1400. The packer 1450 may be any number of conventional commercially available 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 

35 hydraulic slips may be substituted for the packer 1 450. 
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As illustrated In FIG. 14a, the apparatus 1415 is preferably positioried within 
the wellbore casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. ^ 
As illustrated in FIG. 14b» in a preferred embodiment, the packer 1450 is ^: 
5 then anchored to the weflbore casing 1400. In this manner, the expansion oone ^ 
, 1440 is maintained in a substantially stationary position. 

As Illustrated in FIG. 14c, in a prefenred embodiment, the expandable tubular ^ 
member 1435 is then towered towards the stationary expanston cone 1440. In a 
preferred enrtbodiment, as ilti^trated in FIG. 14d, the lower end of the expandable 
10 tubular member 1435 irnpacts the expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandiable tubular member 1435 includes one or mbre engagement "1 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expatidable tubular member 1435 to the wellbore casing 14^^ "1 
15 In an aitemative embodinrient, a cornpressibie cernent and/or epoxy is ^ 

irijecied into the annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy Is then permitted to at least partially cure prior 1p the initiation of the radial 
expansion process, in this manner, an annular structural support and fluidic seal Is 
20 provided around the tubular member 1435. ' ^ 

As illustrated in FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. ^ 

As illustrated in FIG. 14f, in a prefeoBd embodiment, the expansion cone 
^ 1440 Is then axially displaced by applying an axial force to the first support member ^ 
25 1420. In a prefenred embodiment, the axial displacement of the expansion cone 
1440 reKiialiy expands the expandable tubular member 1435 into intimate contact 
with the walls of the wellbore casing 1400. In a preferred embodirnent, prior to the 
initiation of the axial displacenr)ent of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 
30 As illustrated In FIG. 14g, In a prefeoed embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 1 
displacement of thsi expansion cone 1440, the opening 141 0 in the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner. *1 
repairs to the wellbore casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repab* or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 
5, dwcribed. Referring to F^. 15a, a .weilbore casing 1500 is positioned within a 
subterranean formation 1505; The wellbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further indudes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operation performed upon the surrounding subterranean fonmation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore Casing 1500 
unless they are sealed off. 

In a preferred embodHment, an apparatus 1515 is utilized to seal off the 

15 (q>enings 1510 In the' wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to fom or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably . includes a support member 1520, ari 
expandable, tubular member 1525, an expansion cone 1530, a coupling 1535, a 

20 resilient anchor 1540, and one or more seals 1545. 

The support membier 1520 is pnaferably adapted to be coupled to a isurface 
location. The support rtiember 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 

25 location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventional conrunerdally available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expanston cone 1530. In a preferred enibodiment, tl^ expandable tubular member 

30 1525 indudes one or nnore engagement devices that are adapted to couple with and 
perietrate the wellbore casing 1500. In this mianner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodlnient, the engagement devices include teeth for biting into the surfeoe of the 
wellbore casing 1500. In a preferred embodiment, the expandable tubular meniber 

35 1525 further includes one or more sealing members 1545 on the outside surface of 
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the expandable tubular member 1S2S in order to optimaliy seal the interfape 
between the ocpandable tubular member 1525 and the wellbore casing 1500. 

In a praferrsd enfibodimenti the exp^mlable tubular member 1525 Includes a 
lower section 1550. an intennediate section 1555, and an upper section 1560. In a 
5 preferred embodiment, the wall thicknesses of tlie lower and intermediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally fedlitate the radial expansion of the expandable tubular member 1525. 
In a prefBrred embodiment, the sealing members 1545 are provided on the Outside 
sur^ Of the upper section 1560 of the expandable tubular member 1525. In a 

10 preferred embodiment, the resilient anchor 1540 is coupled to the lower section 
1550 of the expandable tubular nmmber 1525 In order to optimally anchor the 
expandable tubular rnwnber 1525 to tfte wellbore casing 1500. 

In a preferred, embodiment, ttie expandable tubular member 1525 is further 
provMed sut>stantially as disdosed in one or more of the following: (1) U.S. utility 

15 patent applteation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which dajmed the benefit of the filing date of U.S. provisional patent 
appOcatkm no. 60/1 11.293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent appHcatton serial no. 09/;510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. proviskMial 

20 appitoafion no. 60/121.702. filed on 2/25/1999; (3) U.S. utiiify patent application 
serial no. 09/502,350. attorney docket no^ 25791.6.02, filed on 2/10/2000. which 
claimed ttie benefit of the filing date of U-S. provisional application no. 60/119.611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed ttie benefit of 

25 the filing date of U.S. provisional application no. 60/106,558, attorney docket no. 
25791.9, ffled on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10^000, which claimed tiie benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provlstonal application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
appBcatton no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

35 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.1!B. filed on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09/588.94i6. attorney docket no. 29791 .17.02, fDed on June 7. 2000. 
which dalmed ttie benefit of the filing date of U.S. provisional piatent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4^/2000, which daimed the benefit of the filicig date of U.S. provisk)nal applicatkm 
no. 60/131,106. attorney docket .no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket ho. 25791.27. filed on 11/1/1999; (14) U.S. provlsionai 
applteatton no. 60/159,039, attorney docket ho. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appllcatfon nq. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appBcatton ho. 60/165.228. 

15 attorney docket no. 25791.39. flted on 11/12/1999. the disctosures of vvhich are 
inoofpprated herein by referencie. 

The expansion cone 1530 Is coupted to ttie support mentber 1520 and the 
ooupOng 1535. The expansion cone 1530 is preferably adapted to ra<fially expand 
ttie expandabto tubular member 1525 when ttie expansion cone 1530 is axiaity 

20 disptooed relative to the exparidabto tubular rhember 1525. The expansion cone 
1530 may be any number of oonyenttonal commerdalty availabie expansion iDones. 

In a preferred embodiment, ttie expanston cone 1530 is provided 
substantially as disclosed in one or more of ttie foltowihg: (1) U.S. utility patent 
appltoation serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 

25 12/3/1999, which claimed ttie benefit of the filing date of U.S. provtelonal patent 
appltoation no. 60/1 11,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appltoatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 203/2000, which, claimed ttie benefit of ttie filing date of U.S. provistonal 
application no. 60/121,702. filed on 2/25/1 9i99; (3) U.S. utility /patent application 

30 serial no. 09/502.350. attorney docket no. 25791.8.02. fited on 2/10/2000. which 
dairned ttie benefit of ttie filing date of U.S. provistoned appllcatioh no. 60/119.611. 
attorney docket no. 25791 .8; (4) U-S. utility patent appltoation serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed ttie ben^ of 
ttie filing date of U.S. provisional appltoation ro. 60/108.558. attorney docket no. 

35 25791.9. flted on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
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filed on 2^18/2000; (6) U.S. utfltty patent appllcatfon no. 09/523.460. attwney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24^000, 
5. which claimed the t>ensfit of the filing dates of U.S. provisiorKil apfjOcation no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appticatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the twnefit of the filing date of U.S. provisional serial no. 

10 60/121.907. attorney docket no. 25791.16. filed on 2/^6/1999; (9) U.S. utility patent 
s^plteatton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisibnal patent appilcatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteatton no. 09^9.122. attorney docket no. 25791.23.02. filed on 

15 4/26/2(KX), which claimed the benefit of tTie ffling date of U.S. provisional appHcathm 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
pnovi^onal appltoation no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 6Q/143.039i attorney docket no. 
25791.26. filed on 7/9/199i9; (13) U.S. provisional patmt applkstkpn serial no. 

20 60/162,671, attomey docket no. 25791.27. fited on 11/1/1999; (14) U S. provistonal 
applicatton no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 

25 incorporated herein by reference. 

The coupling 1535 is preferably coupled to the support member 1520. the 
expansion cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fiuklic materials and/or electrteal cunent 
and/or communication signals from a surface tocation to the resilient anchor 1535. 

30 The ooupUng 1535 nnay, fbr example, be oonventional commercially available sitok 
w^. br^ed wire, odied tubing, or drilling . stock material. In a prefenvd 
embodiment, the coupling 1535 Is decoupled from the resHient anchor 1540 upon 
initiating the axial displacement of the expanston oone 1530. 

The resilient anchor 1540 is preferably ooupted to the tower section 1550 of 

35 the expandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be controilably coupled to the welibore casing 
1500. 

Referring to FIGS. 16a and 16b. in a prefened embodinrrent^ the resilient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 

5 r^easable coupling devices 1605. In a preferred embodiment ttie resilient anchor 
1540 is maintained in a compressed elastic position that is controilably released 
thereby causing the resilient an^or 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
preferred embodiment, when the coupling device 1605 is released, ft\e cojted 

10 resilient member 1600 at least partially uncoils in the outward radial direction. In a 
prefened embodiment, at least a portlori of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a prefenred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expanctable tubular niember 1525 to the welibore casing 1500. 

15. ' The coiled member 1600 may be febricated froiii any number of 
conventional commercially available resilient materials. In a preferred embodiment, 
the ooBed member 1600 is fabricated frofn a resilient material such as. for example, 
spring steel. In a preferred embodiment, the coiled member 1600 is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 

20 In a prefenred embodiment the refeasabie coupling device 1605 maintains 

the cdied member 1600 Is a coiled position until the device 1605 is released. The 
rsfeasable coupling device 1605 may be any number of conventional commercially 
availabie releasable coupling devices such as. for example, an explosive bolt. 

The resilient anchor 1540 may be petitioned in any desired (Hientation. In a 

25 prefenBd embodiment, the resilient anchor 1540 is positioned to apply the maximum 
normal force to the walls of the welibore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a arid 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 mertibers 1705, one or more corresponding rigid attachments 1710, and one more 
conesponding releasable attachments 1715. In a preferred embodiment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the corresponding rigid and releasable attachmentSi 1710 and 1715. In a 
preferred ernbodiment, when the corresponding releasable attachment 1715 is 
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released, the oorresponding resffient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular member 1 700. 

As illustrated In FIG. 17a, one end of eadi resilient anchofing m6mt>er 1705 
is rigidly attached to, the outside surface of the tubular member 1700 by a 
5 OOTesponding rigid attachment 1710. The other end of each rasilient anchoring 
member 1705 is removal^ attached to the outside surfece of the tubular member 
1700 by a oorresponding releasable attachment 1715. As illustrated in R6. 17b. in 
a preferred embodiment, releasing the releasabie attachment 1715 pennlts the 
resilient energy stored in the resilient anchoring rhembor 1705 to be released 
10 thereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resiBent anchoring members 1705 may be fabricated from any number 
15 of resilient materials, in a preferred embodiment the resilient anchoring members 
1705 are ftibricated from memory metal in order to optinlaliy provide control of 
shapes and stresses. 

The r^id attachments 1710 may be fabricated from any number of 
oonventionai commercially available materials. In a preferred embodiment, the rigid 
20 attachnients 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The releasable attachments 1715 niay be fabricated from any number of 
conventional commercially available devices such as, for example; explosive bolts. 
In another alternative embodiment, as illustrated in FIGS. 18a and 18b. the 
25 resilient anchor 1540 Includes a tubular member 1800, one or more anchoring 
devices 1805, one or more resilient members 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a prefened embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 
members 1810 are pennltted to expand outwardly in the radial direction. 

* The tubular meniber 1800 preferably includes one or more openings 1820 
fbr containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member .1800 may be fabricated from any 
35 number of oonventionai conrvnerdalty availabte materials: In a preferred 
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embodiment, the tutuilar member 1800 is fabricated from 4140 steel In order to 
optimally provide high strength. 

The anchoring devices 1805 are housed withh the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openir^ 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate* the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of duned^le hard materials such as. for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment, the anchoring devices 1805 are febricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient menfd>ers 1810 are preferably adapted to apply a radial 
ft>rDe upon the corresponding anchoring devices 1805. In a prefened embodiment, 
when the release devtoes 1815 release the anchoring devices 1805, the resilieht 
members 1810 are preferably adapted to force the anchoring devices at least 
partiaity through the corresponding openings 1820 irito contact with, to at teast 
partially penefrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 11300 
until released by a control signal provided from a surtece, or other, location. The 
release device 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
activated In order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 Is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b. in a preferred embodiment, the resilient anchor 
1540 Is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment, the resnient anchor 1540 is anchored by a 
control and/or etectrical power signal transmitted from a surface location. 

In an altemative embodiment a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpanded portion of the tubular 

75 


member 1525 and the wMibore casing 1500. The compressible cement and/or 
epoxy is then pemiitted to at least partially cure prior to the initiattoh of the radial 
expansion process. In this manner, an annular stmctural support and fluidic Seal Is 
provided anxind the tubular member 1^. 

As illustrated in FIG. 1^ in a preferred enibodiment. the expansion cone 
1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displao^nent of the expansion cone 
1530 radially expands the expandable tubidar member 1525 into intimate contact 
with the waite of the wrellboTB casing 1500. j 

As iDustrated in FIG. 15d, in a preferred embodiment, after the expandable 
tubular member 1525 has been oompletely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the welibore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the weObpre casing 1500 are optimally provided. More generally, the 
apparatus 1515 is used to repabr or torn w^Hbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 18a, 19b and 19c an alternative embodlmerit of an 
exparMlabie tubular member 1900 for use In the apparatus 1S1& will now be 
described. In a pr^rred embodiment, the expandable tubular member 1900 
includes a tubular body 1905. one or more resilient panels 1910, one of more 
corresponding engagement members 1015, and a release member 1^0. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expofidable tubular inember 1900 is ancliored to a preexisting stmcture «ich as, for 
example, a weiibons casing, ah open hole welibore section, a pipeline, or a stmctural 
stq)port. 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubidar member 1905 may be any number of conventionai commercially available 
e)g)andable tubular manors. In a preferred embodiment, the tut)ular member 1905 
is an expandable casing In onjer to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
1925 upon being released by the release member 1920. in a preferred 
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embodiment, the reeOtent panels 1910 are coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any 'numt>er of conventional commercially available resilient 
material. In a preferred embodiment, the resilient panels 1910 are fabricated from 

5 . spring steel rn order to optimally store eteetic radially directed energy. 

The engagement members 1915 are coupled to conespcmding resifiant 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wejlbore casir^ 1500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 te preferably adapted to oontroilably release the resilient 
panels 1910 from their initiar strained positions in order to pemnit the resflieht panels 
1910 to expand to their e}^nded positions 1925. In a preferred embodiment, the 
release nmmber 1920 is reteasabiy coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic sigrnis ate oommunicaied to and/or from 

15 the release member 1920. The release nnember 1920 may be any number of 
conventional oommwdaliy available release devices. 

Refening to FIGS. 20a to 20d, an attemative embodiment of an apparatus 
and method for coupling an expandable tiiA>ular menrtber to a preexisting sfructura 
wiU now be described. Refening to Fig. 20a, a welli)ore casing 2000 is posittoned 

20 within a subtennanean formation 2005. The weiibdre casing 2000 rnay be positioned 
in any orientation from the vertical direction to tiie horizontal direction. The weilbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to tlie weilbore casing 2000, or due to a prior 
perforation or fracturing operation performed upon the surrounding subteoBnean 

25 formation 2005. As will be recognized by persons having ordinary skill in the art, the 
openings 2010 can adversely affect the sui>sequent operation and use of the 
weilbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 Is utilized to seal off the 
openings 2010 in the welit>ore casing 2000. More generally, the apparatus 2015 is 

30 preferably utilized to fomn or repair weilbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes, a support meml)er 2020, an 
expandable tubular member 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion, cone 2030. 
The support member 2020 Is preferably adapted to convey pressurizad fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the anchor 2040. The support member 2020 may. for example, be 
conventional commerdaiiy available slick wire, braided wire, oojled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removabl$' coupled to the 
expanskMi cone 2030. In a preferred embodiment, the expandable tubular member 
0. 202$ Indudee one or more engagement devices that are adapted to couple with and 
penetratis the wellbore casing 2000. In (his manner, the expandable tubular 
member ?025 is opUmally coupled to the wellbore casing 2000. In a prefened 
embodiment, the engagement devices include teieth for biting into the suribce of the 
wellbore casing 2000. In a preferred embodiment; the mpandable tobular member 
15 2025 further includes one or more seaHng members 2045 on the outside surfece of 
the expandable tubular rhember 2025 In order to optimally seal the interface 
between the ex|>andable tubular member 2025 and the wellbore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 Includes a 
tower sedton 2050. an intemnediate section 2055, and an upper sectton 2060. In a 
20 preferred embodiment, the wan thk*nesses of the tower and intennedlatesectkw 
2050 and 2055. are (ess than the wail thickness of th? upper section 2060 in order 
to optimally fadlitote the radial expansion of the expandabto tubular member 2025. 
In a prefened embodiment, the sealing members 2045 are provided on the outsMe 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
25 preferred embodiment, the resilient anchor 2040 Is coupled to the lower eedion 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tobular merrtaer 2025 to (he wellbore casing 2000. ' 

In a prefened embodlnient. the expandable tobular member 2025 is further 
provided substantially as disdosed in one or more of the following: (1) U.S. utility 
JO patent applteatton serial no. 09/454.139. attorney dodiet no. 25791.3.02, filed on 
120/1099. which claimed the benefit of the fiUng date of U.S. provlstonal patent 
appikatton no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2123/2000, whteh dalmed the benefit of the filing date of U.S. provistonal 
15 application no. 60/121.702. fitod on 2/25/1999; (3) U.S. utility patent appltoation 

78 


serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney dociwt no. 25791.8; (4) U.S. utility patent application serial na 09M40.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provteional application no. 60/108,558, attorney docket no: 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicatk>n no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utiBty patent appllcatmn no. 09/523,460. attorney docket 
no. 25791.11.0Z filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional applteatlon ho. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
^pBcation no. 09/512.895. attorney docket r^. 25791.12.02. filed on 2/24/2000, 
which claimed ttie benefit of ttie filing dates of U.S. provistonal applk»tion no. 
60/121.841. jattomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteafion no. OS/51 1.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the fiUng date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filM on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09/588,946, attorney dockeft no. 25791 .17.Q2. filed on June. 7, 2000. 
which claimed the benefit of the filjng date of U.S. provisional patent application, 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applcatton no. 09/559.122. attorney docket iw. 25791^.02. filed on 
4/28^000. which claimed ttie benefit of the filtoig date of U.S. provisional appllcatton 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskxial patent applicatkm seriial no. 
60/162,671. attorney docket no. 25791.27, filed on .11/1/i999: (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S; provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosurss of whidi are 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expanskm cone 2030 is preferably adapted to radially 
expand Ihe expandable tubular member 2025 when the expanston cone 2030 Is 
axially displaoed relative to ttie e)^ndable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the following: (1) u.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
5 application no. 60/11 1.293. attorney docket no. 25791.3. filed on 12A7/1998; (2) U.S. 
utflily patent appncation serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appncation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^02.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
10 dalmed the benefit of the filing date of U.S. provistonal applicatton no. 60/119.611. 
attorney docket no, 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of. U.S. pwviskmai appllcatton no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent applteatkm no. 60/183,546, 
15 filed on 2/18Q000; (6) U.S. utility patent application no, 09/523.460. attorney d<^t 
no. 25791.11.02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provistonai application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applkatfon no. 09/512.895. attorney docket no. 2579112.02. filed on 2«4«000, 
which claimed the benefit of the filing dates of U.S. provistonai appltoatton no, 
20 60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appflcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 2579i:i6.02. filed on 
2/24/2000. whtoh claimed the benefit of the filing date of U.S. provistonai serial no. 
60/121,907, attorney docket no. 25701.16, filed on 2J2B^^999^. (9) U.S. utility patent 
15 applicatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which dalmed the benefit of the filing date of U.S. provisional patent application 
siMlal no. 60/137.998. attorney docket no. 25791,17. filed on 6/7/1999; (10) U.S. 
utility patent appllcafion no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4«6«000, whtoh claimed the benefit of the filing date of U.S. provisional application 
0 no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provbtonal application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1009; (12) U.S. provistonai applkiation no. 80/143.039, attomey docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attomey docket no. 25791,27. filed on 11/1/1999; (14) U.S. provistonai 
5 applicatton no, 60/159.039. attomey docket no. 25791.36. fited on 10/12.1999; (15) 
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U.S. provisional patent appUcaOon no. 60/159,033, attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provisionat patent application no. 60/165J228, 
attorney docket no. 2579li39. filed on 11/12/1999. the diseiosures of whfch are 
incorporated herein by rBfersnoe. 

The coupling 2035 is preferably coupled to the support member 2020, the 
expanskm cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey preissurlzed fluidic materials and/or electrical current and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 nr»y. for example, be conventkMutf cojTtmerdaily available slick wire, braided 
wire, coiled tubing, or drilling stock nwterial. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the Mai 
displacement of the expansion cone 2030. 

the anchor 2040 is preferably coupled to the tower sectfon 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllabiy coupled to the wellbore casing 2Q00. 

Referring to FIGS. 21a and 21b, |n a prefened embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105, and one or more conesporiding 
actuators 2110. In a preferred embodbnent, ttie spikes 2106 are outwardly 
extended by the corresponding actuators 2110. In ah attemative embodiment, the 
spikes 2105 are outwardly'actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwanJIy e)dended by placing 
a quantity of fhjidic material onto ttie spikes 2105. 

The housing 2100 is coupled to the towir section 2050 of the expandable 
tubular member 2025. the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably coupled to the coupling 2035, In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulic 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movab^ coupled to the housing 2100 and 
0)e corresponding actuators 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
exIerKi outwardly In a radial diredton to engage, and at least partially penetrate, the 
wellbore casing 2000. or other preexisting stnicture such as. for example, the 
weObore. Each of the spikes 2105 further preferably include a concave upwardly 
fedng surface 2115. In a prefened embodiment, the placement of a quantity of 
fluldte material such as, tor example, a barite plug or a flex plug, onto the surfcices 
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2115 causes the spikes 2105 to pivot outwardly away fiom the housing 2100 to 
engage, the weHbore casing 2600. or other preexisting stnjcture such as. for 
example, the weDbore. Alternatively, the upward dispiacement of the apparatus 
2015 causes the spjkes 2105 to pivot outwardly away ftbm the housing 2100 to 
5 engage the vrallbore casing 2000, or other preexisting structure such as. for 
«eampIe,thewel«)ore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding splices 2105! The actuators 21 10 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 
10 2106 outwardly and away from the housing 2100. Theactuators 2110 may bo any 
number of conventional commercially available actuators such as, for example, a 
s»wing. an eledrfc or hydraulic motor, a hydraulic piston/cyllnder. In a preferred 
embodiment, the aduatore 2100 are hydraulic pistons In order to opHmaliy provUe 
ease of operation. In an alternative embodirhent. the actuators 2110 are omitted 
15 and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a, 22b, and 22c In an attemativa embodiment, the 
anchor 2040 Includes the housing 2100, one or more p0tal baskets 2205, and one 
or mora corresponding actuators 2110. In a prefemed <Nnbodirnent, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. Jn an 
aifemative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another altemative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quaritity of lluidk; material 
onto the petel baskets 2205. 

The housing 2100 is coupled to the lower section 2050 of the expandabto 
tubular member 2025. the petal baskets 2205. and the actuators 2110. 

The petel baskets 2205 are preferably movably coupled to the housing 2100 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly In a radial directton to engage, and at least 
partially penetrate, the wenbbre casing 2000. or other^ preexisting structure. As 
Illustrated in FIG. 22c each of the petel baskete 2205 further preferably Include a 
concave upwardly fadng surface 2215. |n a prefened embodiment, the piacement 
of a quantity of fluldic material such as. for exampto. a barite plug or a flex plug, onto 
the surfeces 2215 causes the petel baskets 2205 to pivot outwardly away from th» 
housing 2100 to engage the weUbore casing 2000. or other preexisting structure. 
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Altemativelyj the weightof the fluidic materisris placed onto the pf»tal batdcete 22IK is 
sufficient to anchor the expandable tubulvmemtwr 2025. AKamatlvely, the upward 
displacement of the apparatus 2015 causes the petal bask^ '2205 to pivot 
outwardly away from the housing 2100 to engage the weltbofe casing 2000. or other 
preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably atfepted to 
apply a force to the corresponding petal baskets 2205 suffldent to pivot the 
conesponding petal baskets 2205 outwardly and away from the housing 2100. In 
an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

In an alternative embodimmt. the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As HhistrBted in FIG. 20a. the apparatus 2015 is preferably posittoned within 
the weitbore casing 2000 with the expandable tubular member 2025 posittoned in 
opposing relation to the opening 2010. 

As ttlustrated In FIG. 2(tt>. In a preferred embodiment, ttie anchor .2040 is 
then anchored to the wellbdre casing 2000. In this manner, tte lower siactlon 2050 
of the expandable tubular member 2025 is anchored to the weilbore casing 2000 or 
the weilbore casing. In a prefsned embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface locatkNi to the 
aduators 21 10 of the anchor 2040. In an altenratlve embodiment, the anchor 2040 
is anchored to the weilbore casing 2000 by upwardly displacing the apparatus 2015. 
In an altemative embodiment, the anchor 2040 is anchored to the weilbore ca^ng 
2000 by placing a quantity of a fluidic n»terial such, for example, a barito plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altemative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluidic mctterial such, for example, a barite plug 
or a flex plug, onto at least the tower and/or the intennediate secttons. 2050 and 
2055. of the exparidabto tubular member 2025. 

In an altemative embodiment, a compressibie cement end/or epoxy is then 
injected into the annular sptee between the unexpended portton of the tubular 
member 20^ and the weilbore casing 2000. The compressible cement and/or 
epoxy \s then permitted to at least partially cure prtor to the initiation of the radial 
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expansion process. In this nranner. an annular, structural support and fluidic seal is 
provided around the tubular memlMr 2025. 

As illustrated in FIG. 20c, in a preferred miliodiment. the expansion cone 
2030 is then axially displaced by ajjplying an axial force to the support member 
2020. In a prsfened embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wellbore casing 2000. 

As illustrated in FIG. 20d. in a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the a}dal 
displacement of the expansion cone 2030, the opening 2010 In the wellbore casing 
2000 is sealed off by the radially expanded tubular niember 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or forrri wellbore casings, pipelines, and stnictural 
supports. 

Referring to FIGS. 23a to 23e. an aHemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 23a, a wellbore casing 2300 and an open 
hole wellbore section 2305 are posiltoned within a subterranean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
posiltoned in any orientation from the vertical directiori to the horizontal direcfon. 

In a prefenred embodiment, an apparatus 2320 is utilized to fwm a new 
section of vtrelibore casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to form or repair wellbore 
casings, pipelines, or stnictural supports. 

The apparatus 2320 preferably includes a support member 2325. an 
expandable tubular member 2330, an expansion cone 2335. one or more upper 
sealing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
locatton. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may. for example, be conventional commercially 
available slick wire, braided wire, coiled tobing. or drilling stock material. 

The; expandable tubular member 2330 is removably coupled to the 
exparision cone 2335. In a prefenred embodiment, the expandable tubular member 
2025 further includes one or more upper and lower seafing members. 2340 and 
2345, on the outside surface of the expandable tubular member 2330 in order to 
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optimally seal the Interface between the expandable tubular member 2330 and the 
weilbore casing 2300 and the open hole wellbore section ^05. 

In a preferred embodiment, the expandable tubidar member 2025 further 
includes a tower section 2350. an intennediate section 2355. and an upper section 
2360. In a prefemed embodiment, the wall thicknesses of the lower and 
intennediate sections. 2350 and 2355. are less than the wall thickness of 4he upper 
section 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a prefened embodiment, the lower section 2350 of the . 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pemfA a fluidic sealing nniateriai to penetrate the lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provMed substarttiaHy as disclosed in one or more of the following: (1.) tl.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. wNch claibned the ben^rt of the filing date 6f U.S. provisional patent 
appUcatton na 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
unity patent application serial no. 09/510,913. attorney dodtet no. 25791.7.02. flted 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional 
applhation no. 60/121,702. filed oh 2/2S/1999; (3) U.S. utility patent applkation 
serial no. 09/602.360. attorney docket no. 25791.8.02. filed on 2/10/SOOO, wjhlch 
da&ned Uie benefit of the filing date of U.S. previsional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent apptlcaUon serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1699. which claimed the benefit of 
the filing date of U.S. provisional appltoation no. 60/108,558, attorney docket no, 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appltoation no, 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing dale of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
applteation no. ra€12.865, attorney docket no. 25791.12.02, filed on 2^4/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney dockitt no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S, utility appitoaflon no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which dalmed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appDcation no. 09/588.946. attorney docket no. 25791.17.02. filed on Juiie 7. 2000, 
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which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attome/ docket no. 25791.23.02. filed on 
4/26/2000. ¥whlch claimed the benefit of the filing date of U.S. provisional application 
5 no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no, 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional ^PpHcatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
10 application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisk>nal patent application no. 60/159.033, attorney docket no^ 25791.37. 
fied on 10/12/1999; and (16) U.S. provisional patent applicatnn no. 60/165.228, 
attorney docket r». 25791.39, filed on 11/12/1999, the disck}sures of v^th are 
' inoorporated herein by refiBferiee. 

The expansion cone 2335 is preferably coupled to the support member 
2325. The expanskm cone 23i35 is further preferably removably obupted to the 
expandable tubular member 2330. The exparislpn cone 2335 Is preferably adapted 

to radially expand the expandable tubular member 2330 when the expanskm cone 
2335 Is axially displaced relaUva to the expandable tubular member 2330. 

In a preferred embodlmeiit, the expansion cone 2335 Is provhled 
substantially as disctosed In one or more of the following: (1) U.8. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.i3.02, filed on 
12/3/1999. which claimed the benefit of the fflihg date of U.S. provlstonal patent 
application no. 60/1 11.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. fited 
on 2/23/2000, which claimed the benefit of the filing date of U S. provistonal 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. whteh 
daimed the benefit of the filing date of U.S. provisional applteatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appllcatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date <^ U.S. provjskmal .applialion no. 60/108.558. attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provisional patent applicatk>n no. 60/183,546, 
fited on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
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U.S. provisional application no, 60/124.042. filed on 3/11/1999; (7) U.S. utiliiy patent 
application no. 08/512,895. attorney docket na 25791.12102. filed on 2«4/2000. 
wtilch daimed the benefit of the finng datM of U.S. piovisionai application no. 
60/121.841. attorney dpdcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
6 application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the twnefrt of the filing date of U.S. provisional serial no. 
60/121 .907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcation no. 09/588.946. attortiey docket no. 25791.17.02, filed on Jun^ 7, 2000. 
p virhfch claimed the benefit of the filing date of U.S. provisional patent appOcatlon 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatkm no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4«6/2000. whteh daimed the benefit of the filing; date of U.S. provisional appltoation 
no. 60/131,106. at^amey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
15 provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney dod(dt no. 
25791.26, fUed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney dodtet no. 25791.27. filed on 11/1/1999; (14) U.S. proviskmai 
appBcatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (16) 
20 U.S. provlstonai patent appficafion no. 60/159.033. attorney docket no. 2S791;37, 
filed on 10/12/1999; and (16) U.S. provisional patent appllcatiori no. 60/165.228, 
attorney dodtet no. 25791.39. filed on 11/12/1999. the disdosures of whteh are 
incorporated herein by reference. 

The upper sealing member 2340 Is coupled to the outskJe surface of the 
25 upper section 2360 of \he expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fluidtoly seal the Interface between the 
radially expanded upper section 2360 of ttie expandable tubular member 2330 and 
the welibore casing 2300. The upper sealing member 2340 may be any number of 
conventional oommerdally available sealing members, in a preferred embodiment. 
30 the upper sealing member 2340 is a viton njbber in order to optimally provide load 
carrying and pressure sealing capadty. 

The tower sealing member 2345 is preferably coupled to the outside surface 
of ttie upper section 2360 of ttte expandable tubular member 2330. The tower 
sealing member 2340 is preferably adapted to fluldidy seal ttie Interface between 
J5 ttie radially expanded upper section 2360 of the expandabto tubular member 2330 
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and the open hole weUbore section 2305. The lower sealing member 2345 may be 
any number of conventtonal eommereially available sealing members. In a preened 
embocSment. the lower sealing member 2345 is viton rubber in order to optimally 
provide load carrying and sealing capa(%. 
5 As illustrated |n FIG. 23a. the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore section 2305 vvith the 
expandable tubular member 2330 positioned In overlapping relation to the wellbore 
casing 2300, 

As illustrated in Fl<3. 23b, in a preferred embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then injected Into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing rhaierial 2365 may be any number of conventional commercially 
available sealing materials such as. for example, cement and/or epoxy resin. In a 
prsfaired embodiment, ttie harderable fluidic sealing material 2365 at teast partially 
15 enters the siote provided iri the lower section 2350 of the. expandaUe tubular 
member233a 

As niustrated In FIG. 23c the hardenable fluidic sealing material 2365 is 
preforably then pemiitted to at teast parflally cure. In this manner, the lower section 
2350 of the expandabto tubuter member 2330 Is anchored to the open hote wellbore 
20 section2305. 

In an alternative embodiment, a compressibie cernent and/or epoxy is then 
injected into the annular space between the unmpanded portton of the tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy then permitted to at least partially cure prior to the initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular nrrember 2330. 

As illustrated in FIG. 23d, in a preferred embodiment the expansion cone 
2335 is then axiaiiy displaced by applyir^ an axial force to the support member 
2325. In a preferred embodiment, the axiai displacement of the expansion cone 
30 2335 radially expands the expandabte tubular member 2330 Into intimate contect 
with ttie walls of the wellbore casing 2300. 

As iHu^ted in FIG. 23e. in a prefened embodiment, after the expandabte 
tubuter member 2330 has been comptetely radially expanded by . the axial 
displaoement of the mpansion cone 2335, a new section of wellbore casteg is 
35 formed that preferably includes the radtelly expanded tubuter member 2330 and an 
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outer annular layer of a fluldic sealing matertel. More generally, the apparatus 2320 
used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to RGS. 24a to 24c an alternative emlwdlnient of an apparatus 
and niethod for coupling an expandable tubular member to a preexisting structure, 
win now be described. Referring to Fig. 24a, a weHbore casing 2400 and an open 
hote wellbore section 2405 are positioned within a subtenBnean formation 2410. 
The weiibore casing 2400 and the open hole wellbore section 2405 may be. 
positioned in any orientation, from the vertical directum to appreximatdly the. 
horizontal direction. 

In a prefBrred embodiment, an apparatus 2420 |s utilized to form a new 
secllon of weiibore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferebly utilized to fonfh or repair wellbore 
casings, pipelines, or stmctural supports. 

The apparatus 2420 preferably , includes a support member 2425. an 
expandable tubular member 2430. an expansion cone 2435. a coupling 2440. a 
packer ^44§. a mass 2450, one or more upper sealing members 2455. and one or 
more sealing memtwre 2460. 

The support member 2425 is prsferably.adapted.1o be coupled to a surtace 
location, the support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraidic signals to and/dr from the padter 2445. The 
support member 2425 may, for example, be conventional commercially availabie 
slick virire. braided wire, coiled tubing, or drilling stock niaterial. 

The expandable tubular member 2430 is removably coupled to the 
expanston cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandabie tubular member 2430 further Includes one or more upper and tower 
sealing nwmbers. 2455 and 2460. on the outsMe sur^ of the expandable tubular 
m9mber 2430 In oirder to optimally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sec«on2405. 

In a prefanred embodiment, the expandable tutMJiar member 2430 fuhher 
Includes a tower section 2485, an Intennediate section 2470. and an upper section 
2430. In a preferred embodiment, the waB thicknesses of the tower and 
intennediate sections, 2465 and 2470, are less than ttie wall ttiickn^ of tt» upper 
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section 2475 in order to optimally facilitate the radiat expansion of the expandable 
tutHilar member 2430. In a preferred embodlmeirt. the lower section 2485 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disdosed In one or nwe of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430, The expanston cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion oone 2435 is axiaily displaced relative to the expandable tubular 
m«nber2430. 

•n a. prefBrred embodiment, the expansion cone 2435 is provided 
substantially as disclosed in one or more of thS following: (1) U.S. utility patent 
application serial no. 09W54.139. attorhey docket no. 25791.3.02, filed on 
15 120/1999. which claimed the benefit of ttie filing date of U.S. provlsicinal patent 
application no. 60/111,293, attorney dodtet no. 25791.3. filed en 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02. fled 
on 2«3/2000, whk:h claimed the benefit of ttie fiting date of U.S. provisional 
application no. 60/121,702. filed on 2Q5/1999: (3) U.S. utility patent application 
20 serial no. 09/50^350. attomey docket no. 25791.8.02. filed on 2/10«»0. whteh 
claimed ttie benefit of ttie filing date of U.S. provisional. appHcation no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338,' 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed ttw benefit of 
tt»e filing date of U.S. provisional applkation no. 60/108,558.. attorney docket no. 
25 25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application tio. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. Attorney dcicket 
. no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of ttie filing date of 
U.S..pro>flsional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utiTity patent 
application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2^4/2000. 
30 whteh claimed ttie benefit of ttie filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appfication no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appltoation no. 09/511.941. attomey docket no. 26791.16.02. filed on 
2/24«000. which claimed ttie benefit of ttie filing data of U.S. provistonai serial no. 
35 60/121.907. attomey docket no. 25791.16. AIM on 2«6/1999; (9) U.S. utility patent 
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application no. 09/588,946. attoniey dodcet no. 25791.17.02. filed on June 7. 2000. 
which claimed the lienefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/859,122, attorney docket no. 25791.23.02. filed on 
5 4«6/2000. v»hlch dalmed the t>enefit of the fiOng date of U.S. provisionai appricatk>n 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appjteation no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appUcatnn no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisk)nal patent application serial no. 
10 60/162,671 . attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provistonal 
appBcatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provl^hai patent application no. 6W1 59.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39, fited on 11/12/1999. the disdosuies of which are 
IS incorporated herein tiyieferenoe. 

The coupling 2440 is prslidrabiy coupted to the support member 2425 and 
the expanston cone 2435. The ooupRng 2440 is preferably adapted to convey 
electrical, communlcatiort, and/or hydraulto signals to and/or ftom the packer 2445. 
The coupling 2440 may be any number of oonventtonal support members such as. 
20 for exampte. commercially availabie sikik wire, braided wire, coiled tubing, or driinng 
stock material. 

The packer 2445 is coupted to the coupling 2440. The packer 2445 is further 
removably coupled to the lower section 2485 of the expandabte weilbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient frictfonal force to 
iS support the tower section 2465 of the expandabte weilbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
avaitabto packers. In,a preferred embodiment, the packer 2445 is an RTTS packer 
avaibbte from Halliburton Energy Services In order to optimally provide multipte sets 
and retoases. In an.altemative embodiment, hydraulto slips may be substituted for. 
10 or used to supptement. the packer 2445. 

The mass -2450 is preferably coupted to the lower sectton 2465 of the 
expandabte lubuter member 2430. The mass 2450 Is preferably setected to provide 
a tenslte toad on the tower sectton 2465 of the expandabte tubuter member 2430 
that ranges from abput SO to 100 % of the ytekJ point of the upper sectton 2475 of 
5 the expandabte tubular member 2430. . In this manner, when the packer 2445 is 
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released, the axial force provided by the mass ?450 optimally radially expands and 
extrudes the e)qpandable tubular member 2430 off of the expansion oone 24^. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 preferably adapted to fluidldy seal the interfece between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commerdaiiy available sealing members, in a preferred . 
embodiment, the upper sealing member 2455 is viton nibber in order to optimaliy 
10 provide load canying and pressure sealinia capacity. 

The louver seaHng member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The iovver 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
15 and the open hole weObore section 2405. The lower sealing member 2460 may be 
any number of conventional commercially availaWe sealing members. In a preferred 
embodiment, the lower sealing member 2460 is vHon rubber In order to optimally 
provide lead bearing and sealing ciqMdfy. 

As illustrated in FIG. 24a. the apparatus 2420 is prefeFaMy positioned virithin 
20 the vrallbore casing 2400 and the Open hole wellborB section 2405 with the 
expandable tubular member 2430 positioried in overlapping relation to the wellbore 
casing 2400. In a prefened embodiment, the weight of the mass 2450 is supported 
by the support member 2425. the expansion cone 2435. the coupling 2440. the 
pad^er 2445, and the lower section 2465 of the expandable tubular riiemb^ 2430. 
25 In this manner, the intemiediate section 2470 of the expandable tubular member 
2430 preferably does not Support any of the weight of the mass 2450. 

As iliustrated in FIG. 24b, in a preferred embodiment, the packer 2445 is 
then released from connection with the lower section 2485 of the expandable tybular 
; member 2436. In this manner, the mass 2450 Is preferably now supported by the 
30 support member 242g. expansion cone 2435. and the lower and intermediate 
sections, 2465 and 2470. of the expandable tubular mernber 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by. and extruded off of. the expansion oone 
2435. In a preferred embodiment, during the extrusion process, the position of the 


S2 


support merr^r 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an altemative embodirnent, a compressible cement and/or epoxy b 
injected into the annular space between the unexpended portion of the tubular 
member 2430 and the weilbore casing 2400 before and/pr during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annidar stmctural support and fluidic seal is provided around the tubular 
member 2430. 

As illustrated in FIG. 24c. in a prefen^d embodiment after the expandable 
tubular member 2430 has been completely extnided off iof the expansion cone 2435, 
a new sectton of weilbore casing Is fomied that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. Mm generally^ the apparatus 2420 is used to repair or fomn weilbore 
casings, pipelines^ and ^Gturai supports. 

In an alteniative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass. 2450 is fabricated from a thick walled tubular member that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 
2475 of the tubular member 2430. In this nfiarmer. whein the expansion cone 2435 
exits the tubular member 2430, the expansion cone will carry the mass 2450 out of 
the weilbore 2405. 

Referring to FIGS. 25a to 25c, ah altemative embodiment of an app^tus 
and method for coupling an expandable tubular member to a preexisting stmcture 
will now be described. Refening to Fig. 25a, b weilbore casing 2500 and an open 
hole weUbore section 2505 are positioned within a subterranean formation 2510. 
The weilbore casing 2500 and the open hole weilbore sectton 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horinntal dIrecUon. 

In a prefenBd embodiment, an apparatus 2520 is utilized to form a new 
section of weilbore casing within the. open hole weilbore sectton 2505. More 
generally, the apparatus 2520 is preferably utilized to fomn or repair weilbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably includes a support member 2525, an 
expandable tubular member 2530, an expansion cone 2535, a chamber 2440, an 
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end plate 2545. one or more uppers^ling members 2555. and one or more sealing 
members 2560. 

The support member 2525 Is preferably adapted to be coupled to a suifeoe 
location. The suppon member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 Is preferably adapted to convey fluMic materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drflling 
stock material. 

The expandable tubular member 2530. is removably cdupled to the 
10 expansion cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing members. 2555 and 
2560. on the outsMe surface of the expandable tubular member 2530 in order to 
optimally seal the Interf^ boiween the expandable tubular member 2530 and the 
weMbore casing 2600 and the open hole weHbore section 2505. 
15 . In a preferred embodiment, the expandable tubular member 2530 further 
includes a tower section 2565. an intermediate secUon 2570. and an upper sedton 
2530. In a pieferred embodiment, the wall thicknesses of the tower and 
iritemiediate sectkms. 2565 and 2570. are less than the wall thtekness of the upper 
sectfan 2575 in order to optimally facilitate the radial expanston of the expandable 
20 tobular member 2530. 

In a preferred embodiment, the tower secHon 2565 of the expandabte tobular 
member 2530 further Indudes ttie chamber 2540 and the 6nd plate 2545. 

In a prefened embodiment, the expandable tubutar member 2530 is further 
provWed substantially as disclosed in one or more of the fblkwving: (1) U.S. utility 

25 patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1099. which claimed the benefit of the filing date of U.S. provisional patent 
appli<»tton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7'.02. filed 
on 2/2312000. which claimed the benefit of the filing date of U.S. provisional 

0 applkatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utlHly patent applicaUon 
serlal no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, v>rtiich 
dalmed the benefit of the filing date of U.S. provisional applicatipn no. 60/119.611, 
attomey docket no. 25791 .8; (4) U.S. utility patent appllcatkm serial no. 09/440.338. 
attomey docket no. 26791.9.02. filed on 11/15/1999. which claimed the benefit of 

5 the filing date of U.S. provisional applteation no. 60/108,558, attomey docket no. 
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r . 25791 .9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/163,546, 

filed on 2/1 6/2000; (6) U.S. utility patent application no. 09/523,460, atteimey docket 
p no. 25791.1 1 .02. filed on 3/10^000. which, ctelmed the t)enefit of the filing date of 

' U.S. provisional application no, 6Q/124.04Z filed on 3/11/1999; (7) U.S. utility patent 

r- 5. application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 

which dalmed the benefH of the filing dates of U.S. provistonal a|)pBcation no. . 
^ 60/121.841.. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

applicatton no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
^ U.S. utility application no. 09/511,941. attonriey docket no. 25791.16.02. filed on 

10 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serteil no. 

60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

application no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7, 2000, 

which claimed the benefit of ll)e fiftig date of U.S. provistonai patent appNcatipn 
f serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999: (10) U.S. 

15 utilify patent applicatton no. 09^.122. attorney docket no. 25791.23.02. flidd on 
!~ 4/26/2000. which dainned the benefit pf the filing date of U.S. provistonai applicalton 

no. 60/131,106, attonwy docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
r provistonai applicalton no: 60/146.203. attorney docket no. 25791.25, filed on . 

7/29/1999; (12) U.S. provistonai application no. 60/143^039, attorney docket no. 
r- 20 25791.26. filed on 7/9/19d9; (13). U.S. provistonai patent applicatton serial no. 

60/162.671, attorney docket no. 25701.27. filed on 11/1/1999; (14) U.S. provisional 
r application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 

U.S. provistonai patent appllcatipn no. 60/159.033, attorney docket no. 25791.37, 
P . filed on 10/12/1999; and (16) U.S. provistonai patent applicatton no. 60/165,228, 

25 attorney docket no. 25791.39, fliiad on 11/12/1999, the disdosures of which are 
^ incorporated herein by reference. 

>' The expansion cone 2535 is preferably coupled to the support memtwr 

2525. The expansion cone 2535 is further preferably renwvably coupled to the 

r— ■ 

expandabto tubular member 2530. The expanston cone 2535 is preferably adapted . 
30 to radially expand the exparMlabte tubular member 2530 when the expanston cone 
r 2535 is axially dbplacad relative to the expandabto tubular member 2530. The 

expanston cone 2535 Is further preferably adapted to convey fluWic materials to 
r and/or front 9ie chamber 2S4Q. 

In a preferred errtbodiment, the expansion cone 2535 is provMed 
r* 35 substentially as disdosed in one or more of the fdtowing: (1) U.S. utility patent 
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application serial no.. 09/454.139. attorney docket no. 25791.3.02. filed on 
120/1999. which daimed the benefit of the fiBng date of U.S. provisional patent 
application no. 60/11 1.293. attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial nb..09/510.9l3.'atlorney docket no. 25791.7.02, filed 
on 2J2312O0O. which daimed the Iwnefit of the filing dale of U.S. provistonal 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney dod(et no. 25791.8.02» filed on 2/10/2000. whtoh 
claimed the benefit of the filing date of U.S. provismnal application no. 60/119,611, 
attorney dpdcet no. 25791.8; (4) U.S. utility patent appOcation serial no. 08/440.338.' 
attorney dodcet no. 25791.9.02. filed on 11/15/1999. whid) daimed the benefit of 
the filing date of U.S. provisional appHcatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18«)00; (6) U.S. utility patent application no. 09/523.460. attorney dodcet 
no. 25791.11.02. filed on 3/10Q000, whteh daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applicalion no. 09/512.895. attorney docket no. 25791.12.02. filed on 2C4/2000, 
whteh claimed the benefit of the filing dates of U.S. provistonai applicatton no. 
80/121,841. attorney dodwt no. 25701.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney dodcet no. 25791.29. filed oh 9/16/1999; (8) 
U.S. utmty applteatton no. 09^11.941, attorney docket no. ^791.16.02. filed on 
2/24/2000. whid) daimed the benefit of ttte filing date of U.S. provistonal serial no. 
60/121,907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utHity patent 
applfcation no. 09/588.946. attomey dodtet no. 25791.17.02. filed on June 7, 2000, 
whidi daimed the benefit of the filing date of U.S. provistonal patent appBcattoii 
serial no. 60/137.998. attomey dodtet no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicaton no. 09/559.122. attomey dodcet no. 25791.23.02. filed on 
4/26C00O. whidi daimed th^ benefit of filing date of U.S. provisional appHcafion 
ho. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appltoation no. 60/146.203. attomey docket no. 25791.25. filed on 
30 7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. attomey dodcet no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appBcatton no. 60/159.03&. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appltoation no. 60/159.033. attomey dodcet no. 25791.37. 
35 filed on 10/12/1999; and (16) U.S. provisional patent appltoation no. 60/165.228, 
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attorney docket no. 25791.39. filed on 11/12(1999. the disclosures of which are 
bioorporeted herein by reference. 

The chamljer 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 beknv the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quentity 
of a fluidic materials having a higher density than the fluidic naterials outside of the 
expandable tubular member 2530. . 

TTw upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2579 of , the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper seaOng member 2556 rhay be any 
number of conventional ioommercially available sealing members. In a preferred 
embodiment, the upper sealbig member 2555 is viton mbber in order to optimally 
provide load carrying and pressure seaAig capacity. 

The lowm' sealing member 2560 is preferably coupled to the outside siirfece 
of the upper, section 2575 of the expe^ndabie tubular member 2530. The lower 
sealing member 2560 is prsfenfbly adapted to fluididy seal the interftee between 
the radially expanded upper section 257j5 of the expandable tubular membdr 2530 
and the open hole wellbore section 2505. The lower seaHng member 2560 may be 
any number of conventional corhmercially available sealing membere. In a preferred 
embodlnrwnt the lower sealing member 2560 is viton mbber in order to optimally 
provide load canrying and pressure sealing capadty. 

As illustrated in Fid. 25a, the apparatus 2520 Is preferably positioned within 
the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in pvertapping relation to the weHbore 
casing 2500. 

As illustrated in FIG. 25b. a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2530 is irqected into the chamber 2540. In a 
prefierred embodiment the difference in hydrostatic pressure between the chamber 
2540 and the region 2585. due to.the differences In fluid densities of these regions, 
causes the expandable tubular member 253a to be radially expanded by. and 
extrnded off of. the expansion cone 2535. In a prefened embodiment, during the 
exinision process, the positipn of the support member 2525 is adjusted to ensure an 


overlapping relation between the expandable tubular member 2530 and the weUbore 
casing 2500. In a prefened embodiment, the quantify of the fluldic material 2580 
Initially injected into the chamber 2540 ie subsequently inaeased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
5 pressure pumping equipment is typipally not required, or the need for it Is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 Is maintained within the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy Is 
injected into the annular space between the unexpended portion of the tubular 
member 2530 and the weilbore casing 2500 before and/or during the exinjslon 
process. The compressft)le cement and/or epoxy then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2530. 

As illustrated in FIG. 25c iri a predened embodiment, after the expandable 
tubular member 2530 has been comptetely extruded off of the expansion cone 2535. 
a new sedton of weilbore casing is fonmed that prelbrebly includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form weilbore 
casftigs, pipelines, and structural suppoitB. 

Referring to FIGS. 26a to 26c an alternative embodiment of an apparatus 
iand method for coupling an expandable tubular member to a preexisting structure 
win now be described. Referring to Fig. 26a. a weilbore casing 2600 and an open 
hole weilbore section 2605 are positioned within a subterrariean fbrnution 2610. 
The vretlbore casing 2600 and the open hole weilbore section 2605 may be 
positioned In any orientation ftom the vertical direction to approximately the 
horizontal direction. 

In a prefened embodiment, an apparatus 2620 is utilized to fonn a new 
section of weilbore casing within the open hole weilbore section 2605. More 
generally, the apparatus 2620 is preferably utilized to torn or repair weilbore 
CBslngs, pipelines, or stnjctural supports. 

The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion pone 2635, a slip joint 2640, an 
end plate 2545. a chamber 2650, one or more slip members 2655. one or more 
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sealing members 2670. one or more upper sealing members 2675, arid one or more 
lower sealing members 2680. 

The support member 2625 is prefe^ly adapted to be coupled to a surtape 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey ftuidic materials to and/or 
from the chamber 2640. The support member 2825 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drifling 
stock material. 

The expandable tubular member 2630 is removably coupled to- the 
expanstoo cone 2635. In a prefened embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing members. 2675 and 
2680, on the putsMe surface of the expandable tubular member 2630 in order to 
optimally seal the Interface between the expandable tubular member 2630 and the 
wellbore casing 260p and the open hole vwUbore sectkw 2605. 
15 In a preferred embodiment, the expandable tubular member 2630 further. 

Includes a lower sectton 2685. an Intennediate sedton 2690. and an upper sectton 
2695. In a preferred embodiment, the wall thteknesses of the knver and 
intemwdlate sedkMfis. 2685 and 2890. are less than the wall thickness of the upper 
sedton 2695 In order to optimally liacilliate the radial e)v>an^ of the expandable 
20 tubular member 2630. 

In a prefened embodiment, the lower sectton 2685 of the expandable tubular 
member 2630 htiuses the slip joint 2640. the end plate 2645. the slips 2655. and the 
seanng members 2670. In a preferred embodiment, the hterfor portton of the tower 
section 2685 of the expandable tubular member 2630 betow the expanston cone 
15 2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the tower sectton 2685 of the expandable tubular member 2630 further 
Includes one or more of the anchoring devices described above with reference to 
FIGS. 1ato25c 

In a preferred embodiment, the expandabto tubular member 2630 Is further 
piovWed subsfentially as disclosed in one or more of the following: (i ). U.S. utility ' 
patent appHcatton serial no. paf454.139, attorney docket no. 25791.3.02. fifed on 
12W1999. which claimed the benefit of the filing date of U.S. provistonal patent 
appHcatton no. 60/111.293, attorney docket no. 25791.3. fifed on 12^7/1998; (2) U.S. 
utffity patent appttcation serial no. 09/510.913, attomey docket no. 25791.7.02, fifed 
5 on 2«3/2000. whtoh cfeimed the benefit of the filing date of U.S. provistonai 
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application no. 6W121.702. fileid on 2«6^1999: (3) U.S. utility patent appDcation 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/1OQ00O. witich 
claimed the benefit of the fiUng date of U.S. provisional appHcatloh no. 60/119.011. 
attorney dodcel no. 25791.8; (4) U.S; utirity patent application serial no. 09/440.338! 
attorney docket no. 2^791.9.02, filed on 11/15/1999. whk:h claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.658. attorrwy docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appltoatlon ho. 60/183.548, 
filed on 2/18«K)0; (6) U.S. utility patent applicatton no. 09/523.460, attorney d(xket 
no: 25791.11.02. filed on 3/10/2000. which claimed the beneitt of the filing date of 
U.8. proviskmai application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
appflcation no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. proviskxial applicatton no. 
60/121.841, attorney docket no. 25701.12. filed on 2/26/1999 and U.S. provistonal 
appficatk)n no. 60/164.047. attorney docket no. 25791.20, filed on 9/16/1999; (8) 
U.S. utility application ho. 09^11.941, attorney docket no. 25791.16.02, filed on 
2«4«000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.007, attorney docket no. 25791.18, filed on 2«8/1999; (9) U.S. utility patent 
applnation no. 0»588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which dahned the benefit of the fiUng date of U.S. provistohal patent applteafion 
serial no. 60/137.998, attorney docket rb. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appllcatton no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. virfiich claimed the benefit of the filing dateof U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/28/1999; (11) U.S. 
provisional applteation ho. 60/146.203. attorney docket no. 25791.25. filed on 
25 7/29/1999; (12) U.iS. provisional applleation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatfon no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S.. provisional patent application no. 60/159.033, attorney docket no. 26791.37. 
30 filed on 10/12/1999; and (16) U.S. provisional patent appiicatton no. 60/165.22E 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disctosures of which are 
incorporated herein by reference. . 

The expanston cone 2635 is preferably coupled to ttie support member 2625 
and ttw slip joint 2840. The expansion cone 2635 is further preferably removably 
35 coupled to the expandable tubular member 2630. The expanston cone 2635 Is 
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preferably adapted to radially expaiid the expandal)ie tubular member 2630 wtten 
the expansion cone 2635 is axially displaced relative to the iaxpandabie tubular 
member 2630. The expartsion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 

In a preferred embodiment, the expansion cone 2635 is further, provided 
substantially as disclosed in orie or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which datmed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913. attorney docket no. 25791.7:02, filed 
on 2/23/2000. whteh dabned the benefit of the filing date of U.S. provistonal 
appficatkm no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket noi 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicatiori no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appltoaUon serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provistonal appllcdtioh no. 60/108.558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent appiteafibn no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applteatkNi no. 09/523.460. attorney docket 
rio. 25791.11.02, filed on 3/10/2000, whjch claimed the benefit of the filing date of 
U.S. provisfonal application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
applicalfon no. 09/512.895, attorney docket no. 25791.12,02. filed on 2/24/2000. 
which claimed the ben^ of the filing dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatidn no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, filed on 
2/24/2000. which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
eppfication rto. 09/588.946, attomey docket no. 25791.17.02, filed on June 7, 2000. 
wWch daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utlity patent application no. 09/5^,122. attomey docket no. 25791.23.02. filed on 
4/26/2000, which daimed tiie benefit of the filing date of U.S. provisional appHcatton 
no. 60/1211.106. attorney docket, no. 25791.23, filed on 4/28/1999; (11) U.S. 
provistonal application no. 60/146.203, attomey docket no. 25791.25. fited on 
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7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.s: provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appllcatton no. 60/i59,(»3. attorriey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appiicatiofi no. 60/165.22b! 
attorney docket no. 25791,39, filed on 11/12/1999. the disclosures of which ar^ 
incorporated herein by reference. 

The sBp joint 2640 is coupled to the expansion cone 2635 and the end plate 
2645. The sHp joint 2640 is preferably adapted to pemiit the end plate 2645 to be 
ajdally dispiaoed relative to the expansion cone 2635. In this manner, the size of the 
chamber.2650 is variable. The sUp joint 2640 may be any number of conventkxwl 
commercially available slip Joito modified In accordance with the teachings of the 
present discknure. 

The slip joint 2640 preferably includes an upper member 2640a. a resilient 
member 2640b. and a lower member 2640c. The upper member 2640a is coupled 
to the expansfon cone 2635 and the resilient member 2640b. Tho upper member 
2640a is movably coupled to the lower member 2640b. The upper mentier 2640a 
preferably includes one or more fiuM passages 2640aa that pennit the passage of 
fluWic materials. The lower member 2640b is coupled to the end plate 2645 and the 
resOient member 2640b. The lower member 2640b is movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more fluM 
passages 2640ba that permit the passage oTfluidlc materials, The resilient member 

2640c is coupled between the upper and lower members. 2640a and 2640b. The 
resilient member 2640c is preferably adapted to apply an upward axtol force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portkm of the interior of the tower section 2685 of the expandable tubular member 
2630. The end plate 2645 is further adapted to define. In combination with the 
expandable tubular member 2630. and the expansion cone 2635. the chamber 
2850. 

. The chamber 2650 is defined by the interior portion of the tower sectton 2685 
of the expandabto tubular member 2830 betow the expanston cone 2635 and above 
the end plate 2645, In a preferired embodiment, the pressurization of the chamber 
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2650 causes the expansion cone 2635 to b& axially displaced and thereby radially 
expand the expandable tubular member 2830. The chamber 2650 Is preferably 
adapted to nwv© upwardly within the expandable tubular member 2^0 se the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
«(pandable tubularnf)«nber 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to pemiit the end plate 2645 to be displaced in the upward axial 
direction: but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber ^50 is pressurized by injecting fluidic 
materials Into the chamber 2650. Because the end plate 2645 is maintained In a 
substantially stationary position, relative to the expandable tubular member 2630, 
durmg the Ir^edlon of pressurized fluidic materials Into the chamber 2650, -the 
pressurization qf the chanrdDer 2650 preferAly axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip joint 2640 is ful^ extended, the slip 
joint 2640 then displaces the end plate 2645 in the upward axial direction. In a 
preferred embodiment, when the spring fbroe of the elastic member 2640c of the slip 
joint 2640 to greater than the fluidic pressurization force wHhin the chamber 2650, 
the end plate 2645 Is displaced in the upward axial dirsctioh. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further preferably sealingly coupled to the Interior walls of the 
mpandable tubular member 2630. In thto manner, the charifiber 2650 Is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealingmember 2675 is preferably coupled to the outside surfece 
of the upper section 2695 of the expandable tubular rifiember 2630. The upper 
sealing member 2675 is preferably adapted to fluididy seal the interface t>6tween 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing mSember 2675 may be any 
number of conventional commercially available sealing members, in a preferred 
embodiment, the upper sealing member 2675 is vlton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The tower seaHng member 2680 to preferably coupled to the outsUe surfece 
of the upper sectton 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 to preferably adapted to fluididy seal the biterfeoe between 
the radially expanded upper section 2695 of the expandable tobuiar member 2630 
and the open hole weUbore section 2605. The lower sealing member 2660 may be 
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any number of conventional conanerdaily available sealing members. In a preferred 
embodiment, the lower sealing member 2680 Is viton rubber In wder to optbnaDy 
provide load canying and pressure sealing capacity. 

As niustrated In FIG. 26a. the apparatus 2620 is preferably positibned within 
5 the weHbore casing 2600 and the open hole weObore section 2605 .with the 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a prefened embodiment,, the lower section 2685 of the expandabfe 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and m^hods described above vrith r^wence to FIGS. 
1ato25& 

As illustrated In FIG. 26b, the radial expansion of the expandable tubular 
member 2630 is then initiated by; (1) applying an upward axial force to Ihe 
expansion pone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic materiai into the chamber 2650. 

In a preferred embodiment, the expandable tutelar member 2630 is radially 
expanded by applying an upward axial ferce to the expansion cone 2635. In a 
prsfened embodiment, once the slip joint 2640 Is fully extended, the end plate 2645 
is then axiafly displaced in the iqyward direction. In this manner, the end plate 2645 
fbllows the expansion cone 2W5. In a prefened embodiment, the chamber 2650 is 
pressurized when the flridionai forces exceed a predetermhfied value. In this 
manner, the axial displacement of the expan^on cone 2635 is provided by applying 
an axial force that is seipdiveiy supplemented by pressurizing the chamber 2650. 

In an aitemativa embodiment, a oon^ssibie cement and/or epo^ te 
injected into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extnjsion 
process. The compressible cement and/or epoxy Is then preferably peimltled to at 
least partially cure prior to the initiation of the radial expanslcn process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

As illustrated In FIG. 26c in a preferred embodiment, after the expandable 
tubular member 2630 has been completely extnided off of the exparelon cone 2635. 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2620 is used to repair or fbnn wellbore 
oislngs. pipelines, and stmctural supporte. 
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Referring tnitiai^ to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member .to the preexisting structuie by axially 
displacing an expansion corw; and (2) radially mpanding the expandable tutwlar by 
applying direct radial pressure. 

In a preferred embodiment, as illustrated In FIG. 28, In step 2705. an 
expandable tubular nwmber 2805 is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean ffonnation 2815. In a prefisnred ernbodiment, the 
weHbore casing 2810 further includes an outer annular layer 2820 of a fluWIc sealing 
materfal such as. for ocample, cement The expandable tubular number 2805 may 
be coupled to the preexisting wellbors casing 2810 using any number of 
conventional comnierdally available methods for coupling an expandable tubular 
member to a preexislirig stnictore such as, for example, pulling an expansion cone 
through a tubular member, or pushing an e)q>ansion cone through a tubular member 
using a pressurized lluidic material. In a prefened embod^nent, the expandable 
tubular member 2805 Is coupled to the preexisting staictore 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utflity patent 
application serial no. 09/454,138. attorney ddeket no. 25791.3.02. filed on 
12/3/1999. which plalmed the benefit of th^ filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3, fDed on 1^/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, whfch claimed the benefit of the filing date of U.S. proviskmal 
applteatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02; filed on 2/10/2000, which . 
claimed the benefit of the filing date of U.S. proyiskMUri application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
fited on 2/18^000; (6) U.S. utility patent appUcatioh no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. provisionsl application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09^12.695. attorney docket no. 25791.12.02. filed on 2/24«000, 
which cMmed the benefit df the filing dates of U.S. provistonal applicatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/28/1999 and U.S. provistonal 


appBcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2^4/2000. which dalmed the benefit of the filing date of U.S. provisKwial serial no. 
60/121.907. attorney docket no, 25791.16. filed on 2/26/1999; <9) U.S. utility patent 
5 appiicatton no. 09/588.946. attorney docket no. 25791.17.02. filed oh June 7. 2000, 
wWch claimed the benefit of the fiBng date of U.S. provisional patent applicatibn 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appiicafon no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000i whteh dalmed the benefit of the fiflng ^ of U.S. provisional application 
10 no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatnn no. 80/143,039, attorney docket no. 
25791.26, filed oh 7/9/1999; (13) U.S. proviswnal patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provfeional 
15 appOcafion no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applteafion no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S, provisibnal patent appllcatkm no. 60/165.228, 
attorney docket no. 257i91.39, filed on 11/12/1999, the disctosures of whteh are 
incorporated herein by reference. In a piefened embodiment, ttie amount of radial 
expansion provided in step 105 ranges fttm about 5% to 20%. 

In a preferred embodiment, as Hlustratad in FIG. 29. In step 2^10. at least a 
portion of the expandable tubular member 2805 is further radiaHy expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to ttie expandable 
tubular member 2805. The radial expahskm tool 2905 may be any number of 
conventional radial expanston tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodiment, the radial expansion tool 2905 is 
provided substantially as disclosed on one or more of the following U.S. Patents: 
5,014.779 and 5,083,608. ttie disctosures of whteh are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of ttie 
expandable tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a prefened embodiment, ttie radial contact pressures generated by the radial 
expansion tool 29<^ in step 2710 rarige from about 5.000 to 140.000 psi. in order to 
opttmally plasficaily defomn ttie expartdable tubular member 205 to ttie final desired 
geometry. 
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In a preferred embodiment, (he radial expansion provided in step 2705 is 
limited to the portion of the expandat>le tiibuiar member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the h^h oonnpressive forces 
typically required to radially expand the portion (rf the expandable tubular member 
2805 that overlaps with the preexisting wellbore casing 2810 are optimally provided. 

In an alternative embodinr^t, the rsKllai e^cpansion in step 2705 radially 
exparKis tim expandable tubular member 2805 to provide ari inside diameter 
sut^tantiaily equal to Uie inside diameter of tiie preexisting weiibore casing 2810. 
In tills manner, a monoKliameter wellbore casing is optimally provided. 

Thus, ttie mettiod 2700 provides a 2-step radial expansion process tiiat 
utillMs: (1) a relatively quick method of radial expansion for ttie majority of the radial 
expansion; and (2) a high contact pressure mettKxl for ttie remaining radial 
expansion. In several alternative embodiments, the mettiod 2700 is used to fonn or 
repair wellbore casings, pipefmes, or structural supports. 

The method 2700 further provides an apparatus and metiKxl for coupling an 
expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axiatly displacing m expansion cone 
within the expandable tubular member. The expandable tubular msntb&r is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and mefliod have wide application to the formation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus, and mettibd provide an 
efficient and reliable method for forming and repairing wellbore casings, pipelines, 
and stnjcturel supports. In a preferred Impiemeritation, the initial radial expansion of 
ttte expandable tubular member by axially displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to ttie expandable tubular member provides an additional radial 
expansion of up to about 10%. In tills manner, tiie desired final geometry of ttie 
radially expanded tubular member is optimally achieved in a time efficient and 
refiable manner. This method and apparatus is particularly useful in optimally 
creating profiles and seal geometries for liner tops and for connections between 
Jointed tubulars.. 

A mettiod of coupling an expandable tubular member to a preexisting 
structure has been described ttiat includes positioning ttie tubular member and an 
expansion cone wlttiin ttie pr9existing structure, anchoring ttie tubular member to 
the preexisting stmcture, axially disptadng ttie expanston cone relative to ttie tubular 
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member by puDing the expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. Inaimfened 
embodiment, lubricating the interface between the expansion oone and the tubular 
member includes: injecting a lubricating fluid Into the trailing edge of the Interfeoe 
5 betwem the expansion cone and the tubular nr>ember In a prsferred embodiment 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipoise. In a 
prefened embodiment, the injecting includes: Irijecting lubricating fluid into a tapered 
end of the expansion cone. In a preferred embodiment, the injecting Includes: 
injecfing lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodiment, the injecting Includes: injecting 
lubricating fluid into a SQcond end of the expartsion cone. . In a preferred 
embodiment, the Injecting includes: injeding lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred embodiment, the injecting includes: injecting lubricating fluid through an 
outer sitfface of the expansion cohe. In a preferred errfcodlment the injecting 
Ihcludee: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid Includes 
drilhg mud. In a preferred embodiment, the lubricating fluid further includes: 

20 TorqTrim III, EP Mudiib, an6 DrillN-SHd. In a preferred embodiment the lubricating 
fluid includes TorqTrim III, EP Mudlib, and Drill-N-Slid. In a preferred embodiment, 
the interface between the expansion cone and the tubular member includes: coating 
the interior surface of the tubular member with a lubricant. In a priaferred 
embodiment lubricating the intertece between the expansion cone and the tubular 

25 member Includes: coating the interior surface of the tubular member with a first part 
of a lubricant and applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred embodiment, the lubricant comprises a metallic 
soap. In a preferred embodiment the lubricant Is selected from the group consisting 
of C-Lube-10. OPHOS-58-M. and C-PHOS-58-R. In a preferred embodiment the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment, the lubricant Is chemically bonded to the interior surfaces of the tubular 
members. In a prefemed embodiment the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodiment the lubricant Is 
adhesively bonded to the interior surfece of the tubular members. In a preferred 
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entfNXfiment, the lubricant includes epoxy. molybdenum disulfide, graphfte, 
alumhum, copper, atumtellicate and polyethylenepolyamine. 

A method of coupling a tubular member to a preextetind structure has also 
been described that includes positioning the tubular member and an e)(pansion cone 
5 within the pieexisting structure, anchoring the tubular member to the pree)dsting 
structure, and axially displadng the expansion cone relative to the hjbular member 
by pulling the expansion cone ttmxjgh the tubular member. The tubular member 
preferably includes: an annular nfrember, including: a vt^l thickness that varies less 
tiian about 8 %, a hoop yield strengtti that varies less than about 10 %» 
10 imperfections of less ttian about 8 % of ttie wall Uiickness, no failure for radial 
expansions of up to about 30 %, and no necking of ttie walls of tiie annular membidr 
for radial expansions (rf up to about 25%. 

A method of coupling a tubular memt>er to a preexisting stmcture has also 
been described ttiat Includes' injecting a lubricating fluid into the preexisting 
15 structure, positioning the tubular member and an expansion pone wittiih the 
preexisting structure, anchoririg the tubular rnember to ttte preexisting structure, and 
axially displacing the expansion cone relative to the tubular meniber by pulling ttie 
p expansion cone ttirough the tubular member. In a preferred embodiment, ttie 

lubricating flukJ includes: BARO-LUB GOLD-SEAL^ brand drilling mud lubricant. 
20 A method of coupling an expandable tubular member to a preexisting 

structure has also been described ttiat Includes positioning ttie expandable tubular 
member and en expanston cone wittiin the preexisting structure, anchoring ttie 
. ex|>andable tubular nfiemt)er to the preexisting structure, and 

^ axially displacing the exparision cone relative to the expandable tubular member by 

25 pulling the expansion cone throi^h ttie expandable tid)ular member. In a preferred 
^ embodiment, ttie expandable tubular member includes: a first tubular member, a 

second tubular member, and a threaded connection for coupling ttie first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
^ ^ connection includes: one or more sealing members for sealing ttie Interface between 

30 the first and second tubular members. In a preferred embodiment, ttie ttireaded 
connection compnses a pin and box threaded connection. In a preferred 
embcidimem, ttie sealing members are positioned adjacent to an end portion of the 
^ threaded connection. In a preferred ennlxMjiment, one of ttie sealing members is 

positioned adjacent to an end portion of ttie threaded connection; and wherein 
^ 35 anottier one of ttie sealing members is not positioned adjacent to an end portion of 
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the threaded connectioa In a preferred embodiment, a plurality of the sealing 
memtmrs are positioned adiaoent to an end portion of the threaded connection. 

A method of coupling an eicpandai)le tutelar, memtwr to a preexisting 
structure has also t>een .descnl)ed that includes portioning the expandable tubular 
member and an expansion cone within the preexisting sbudure, anchoring the 
expandable tubular member to the preexisting structurOt and 
axialty displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
tit coating the threaded portions of the tubular membere with a sealant, coupling the 
threaded portions of the tubular n)embers, and curing the sealant In a preferred 
embodiment, the sealant is selected from the greup consisting of epoxles, 
thenrosetting sealing compounds, cureble sealing compounds, and sealing 
compounds having potymerteable nnaterials. In a preferred embodiment, the method 
further includes: initteilly curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
membere. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure: In a preferred embodiment, the sealant is 
resisimt to conventional wellbore fluidic materials. In a preferred embodiment the 
material properties of the sealant are substantially stable for temperatures rariging 
from about 0 to 450 •F. In a preferred embodiment, the method further includes: 
applying a primer to the threaded portioris of the tubular membere prior to coating 
the threaded portions of the hibular niembere with the sealant In a preferred 
embodiment, the pririier includes a curing catalyst. In a preferred embodiment, the 
primer is applied to the threaded portion of one of the tubular membere and the 
sealant is applied to the threaded portion of the other one of the tubular membere. 
In a preferred embodiment, the primer indud^ a curing catalyst 

A method of coupfing a tubular member to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion cone 
within the preexisting staidure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion icbne through the expandable tubular member. In a 
prefenied embodiment, the tubular member includes: a pair of rings for engaging the 
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preexisting structure, and a seafing element positioned between the rings for sealing 
the interfeoe t)etween the tubular mefnbw and the preexisting structure. 

A method of coupling a tubular member to a preexistirtg structure has also 
. been described that includes positioning the expandable tubular member and an 
P- 5 expansion cone within the preexisting structure, anchoring the expandable tubular 

member to the preexistirig ^cture, and axially dtepladng the expanson cone 
^ relative to the expandable tubular member by pulling the expar^ion cone through 

i the expandatrie tubular member. In a preferred embodiment, the tubular member 

^ includes one or more slots. In a preferred ^nbodinr>ent, the slots are provided at a 

10 preexparkled portion of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupDng a tubular member to a preexisting structure has also 
been described that Includes positioning the ^(pandable tubular member and an 
expansion cone within the prMxteting structure, anchoring the expandable tubular 
IS member to the preexistihg structure, and axially displacing the expansion cone 
^ relative to the expandable tubular member by puBng the expansion oone through 

the expandable tubular member. In a preferred cNmbodiment, the tubular member 
r includes: a first preexpanded portion, an intermediate portion coupled to the first 

preexparided portion Including a sealing element, and a second prempanded 
r 20 portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
^ memt>er to the preexisting structure, and axially displacing the expansion cone 

25 retetive to the expandable tubular member by pulling the expansion cone through 
^ the expandable tubular member by applying an axial fcvce to the expansion cone. 

i The axial force preferably includes a substantially constant axial force, and an 

increased axial force. In a prefened embodiment, the increased axial force is 
provided on ia periodic basis. In a preferred emtKxjiment, the increased axial force 
30 is provided on a random basis. In a prefenr^ embodiment, the ratto of the 
Increased axial force to the substantially constant axial force ranges from about 5 to 
40%. 

^ A method of coupling a tobular member to a preexisting structure has ateo 

been described that includes positioning the tobular member and an expansion cone 
^ 35 v^ln the preexistirig structore, anchoring the tobular men^r to the preexisting 

111 


structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expanston cone through the expandable 
tubular member. In a prBferiBd embodiment piffihbng the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 

A method of coupling a tut>ular member to a preexisting structuifB has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting stnicture. anc*K)rtng the tubular member to the preexisting 
stniduTB, axiajly displacing the expansion cone relative to the tubular member by 
pirinng the expansion cone through the expandable tubular member, and Injecting a 
curable fluidic sealing material between the tubular member and the preexisting 
stmcture prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
withh the preexisting structure, anchoring the tubular member to tto preexistirig 
structure by increasing the size of the expansion cone, and axially displacing the 
expansion cone relative to the tubutarmember by pulling the expansion oone 
through the tubular menhber 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positioning the tubular'membeir and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member t>y pulling ttie expansion cone 
through the tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an ahchoring device = within the preexisting 
stnicture, positioning the anchoring device above me expansion cone, anchoring the 
expandable Ujbular member to the preexisting structure using the anchoring device^ 
and axlalty displacing the expansion cone. 

A. method of coupling an expandable tubular rnember to a preexisting 
stmcture has also been described that indittJes positioning the tubular member and 
ah expansion cone within the preexteting stmcture, explosively anchoring the tubular 
member to the preexisting stmcture, and axially displacing the exjMinsion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fixing the position of an expand cone within the 
preexisting structure, driving the expandable tubular nnember onto the expansion 
cone in a first directidn, and axialty displactng the expansion cone in a second 
direction relati>^ to the expandable tubular mmtber. In a preferred embodlrrient, the 
first and second directions are different 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that indudes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 
resi|k»nt anchor, and axially displacing the expansion cone within the expandable, 
tubular member. 

A . method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
nrmnber, an expandon cone, and an anchor into the pieexisting structure, anchoring 
the expandable tubular member to, the preexisting structure by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred 
etiAodimertf, pivoting the engagennent elements includes: actuating the 
engagement elements. In a preferred enAxxllment. pivoting the engagement 
elements Includes: placing a quantity of a fluidic material onto the engagement 
elements. In a preferred embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a 0reexfsting 
stnicture has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting strurture, placing a quantity of 
a fluidia material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
cone. In a preferred embodiment, the fluidic material comprises a barite plug. In a 
. preferred emt)odiment, the fluidic nnaterial comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes positioning the expandable tubular 
member and an expar^n cone Into the preexisting structure, anchoring the 
expandable tubular member to ttie preexisting structure by injecting a quantity of a 
hardenable fluidic material Into the preexisting structure, at least partially curing the 
hardenable fluidic sealing material, and 
axially dbpiadng the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
stnicture has also been descrO)^ that includes placing , the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 

A method of coupling an expandable tubular member to a preexisting 
structure also been described that includes placing the exparKlabie tubular 
memt>er arKl an expansiori oone within the preexisting structure, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member^ and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes pladng the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting stoucture, applying an axial force to 
the expansion oone. and pressurizing an interior portion of the expandable tubular 
mentf)er below the expansion oone. 

A rnethod of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes pladrig the expandable tubular 
member and an expansion cone into the preexisting sthjcture, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 
device adapted to coupie the expandable tubular member to the preexisting 
stnicture, and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
fomned in the 'outer surface of the tapered first end, and one or more axial flow 
passages fluidlcly coupled to the grooves. In a prefened embodiment, the grooves 
include circumferential grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves. In a prefen^ed embodiment, the axial 
grooves are spaced apart by at least about 3 inches in the droumferential direction. 
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in a preferred embodiment, the axial grooves extend fifom the tapered first end of 
the body to the grooves. In a prel^rred errtxxfiment. the axial grooves extend fron 
the second end of the body to the grooves. In a prefened embodiment the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
In a preferred embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend from the tapered f^t end of the body 
to the second end of tlw body. In a preferred embodiment, the axial flow passages 
extend from the second end of the body to the grooves. In a prefened embodiment 
one or more of the flow passage include inserts having restricted flow passages. In 
a prefened embodiment Qne or more of the axtal flow passages include filters. In a 
prefened embodiment the cross secUbnal area of the grooves is greater than the 
cross sectiiDnai area of the asdal flow passages. In a preferred embodiment the 
Cfoss-sectibnal area of the grooves ranges from ab6ut-2X1(r* in^ to 5Xia* in\ In a 
preferred embodiment the cross-sectional area of the axial flow passages ranges 
from about 2X10-^ In^ to 5X10-* in*. In a preferred embodiment the angle of attadc 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment the grooves are concentrated in a trailing edge portion of the 
tapered first end. In a preferr^ embodlqient, the angle of inclination of the axial 
flow passages relative to the longitudtndl axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side of the flow channel having a second radius of curvature, and a second 
shoulder positioned on the other side of the flow channel having a third radius of 
cwvature. In a preferred embodiment, the first second and third radii of cun/ature 
are sut)stantieily equal. In a preferred embodiriient. the axial flow passages include: 
a flow channel havlrig a first radius of curvature, a first shoulder positioned on one 
side of the flow channel having a second radius of curvature, and a second shoulder 
positioned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment the flrst second and third radii of curvature are 
sutetentially equal. In a preferred embodinrtent the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also beeri described that includes an expandabte tubular member, an 
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anchoring device adapted to couple the expandable tutnilar memt)er to the 
preexisling structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a waO thickness that varies less than about 8 %. e hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the vvalls of the annular member for radial expanskxis of up to about 
25%. 

An apparahis for coupling an expandable tubular member to a preexisting 
stwctuTB has also been described that includes an expandable tubular member, an 
anchoring devtea adapted to couple the expandable tubular member to the 
preexisting stnicture. and an expansion cone movaWy coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular member, in a preferred embodiment, the 
threaded oonnectkm includes: one or more sealing meriibers for sealing the 
interfeioe between the first and second tubular members. In a preferred 
embodiment, the threaded connectton comprises a pin and box, threaded 
connection, in a prefsned embodiment, the sealing members are positioned 
adjacent to an end portion of the threaded connection. Ih a preferred embodiment, 
one of the sealing membera Is posittoned atQaoent to an end portton of the threaded 
connection, and another one of the sealing members is not positioned adjacent to 
an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the seaHng members are posittoned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an isxpandable tubular member to a preexisting 
stnjcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefened embodiment, the expandable tubular member Includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a prefened 
embodiment, the lubricant comjsrises a metallic soap. In a preferred embodiment. 
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the lubricant is selected from the group cortsisting of OLube-10, (>(=»HOS-58-M. and 
OPHOS-58-R. In a prBferred embodiment^ the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a prBferred embodiment, the lubricant Is 
chemically bonded to the interior surfeoe of the expandable tubular member. In a 
preferred embodiment the lubricant is mechanically bonded to the interior surface of 
the expandable tubular memb«*. In a prefened embodiment, the lubricant is 
adhesively bonded to the interior sur^ioe of the expandable tubular member In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

An apparatus for coupling an e)^ndable tutHJlar niember to a preexistintg 
structure has also been described thM indiKles an expandable tubular member, an 
anchoring device adapted to couple the expandat>le tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubidar member and adapted to r^laOy expand the expandable tubular immber. in 
a preferred embodbnent; the expandable tubidar member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity, of a 
sealant within Oie threadldd portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thermosetting sealing compounds, curable sealing oorhpounds, and sealing 
compounds having polymerizable materials. In a prefisrred embodiment, the sealant 
includes an initial cure cycle and a final cure cyde. In a prefenred embodiment, the 
sealant can be stretched up tb about 30 to 40 percent ^dthout failure. In e prefenred 
embodiment, the sealant is resistant to conventional wellbore fiuidic materials. In a 
prefenred embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 In a preferred embodiment, the 
threaded portions of the tubular members include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting' 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the ejqpandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular mennber and ad2«>ted to radially expand the expandable tubular member. In 
a preferred embodiment, thaexpandable tubular member includes: a pair of rings for 
engaging the preexisting structure, and a seajlng element positioned between the 
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rings for sealing the interface between ttie tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movabty coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one. or more 
slots. In a preferred embodiment, the slots are provided at a pree)q>anded portion of 
the expandable tubular member. In a prsferred embodinrent, the slots are provided 
at a non^preexpanded portion of the tubular member. 

An apparatus for coupfing an expandable tubular member to a preexisting 
structure has also been described that includes an expandiible tubular member, an 
arxitoring de\doe adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nrKivabiy coupled to the expandabte 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefBfFBd embodimeint, the expandable tubular member includes: a first 
preexpanded portion, an intenmdiate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjdure has also been described.that includes an expandable tobular member, an 
anchoring device adapted to couple the expandable tubular nwmber to the 
preexisting structure, an expansion corfe movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support membo^ coupled to the first support number, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandaUe tubular member to the preexteting structiro. In a preferred 
embodiment, the anchoring device positioned above the expansion cone. In a 
preferred embodiment, the buteide dianrieter of the expansion cone Is greater than 
the inside diameter of the expandable tubular member. In a preferred embodiment. 

118 


the outside diameter of the expanston cone is approximately equal to the outside 
diameter of the expandable tubular member. . 

An apparatus for coupling an expandable tubular member to a preextetlng 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an e)q>ansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and en explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a support member, an expandable 
expansion cone coupled to the support rrfemt)er. and an expandable tubular 
member coupled to the expansion cone. 

An apparati^ for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes a support nwmber, an expandable 
expansion cone co(4>led to the support men^r, and an exparidable tubular 
member coupled to the expandable expansion cone. |n a prefenred embodiment, 
the expandable tubular memt)er includes one or more anchoring devices. In a 
preferred embodiment, the expandable tubular memt)er includes a slotted end 
portion. 

An apparatus for coupling ah expandable tubular to a preexisting structure 
has also been described that includes a support memtier, ah expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone indudirig one or more shape memory metal Inserts, and a heater 
coupled to the support member In opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting . 
structure has also been deiscribed that indudes a support member, 
an expansion cone coupled to the support merTrt)er, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
expandable tubular member. In a prefaned embodiment, the resilient anchor 
includes a resilient scroll. In a preferred embodiment, the resilient anchor indudes 
one or more resilient amis. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially ortented elements. In a preferred 
embodiment 9ie resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has ateo been described that includes an 
expandable tubular body, one or more resifient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the rwilient panels 
adapted to controflably release the resilient panels. 
5 An apparatus for coupling an expandable.tubular member to a preexisting 

stnicture has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, induding: one or more spikes pivotally coupled to the 
10 expandable tubularmember for engaging the preexisting stmcture. In a preferred 
embodiment the apparatus further include one or rnore conespohding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expanston cone coupled to the support member, an expandable tubular member 
coupled to the expendable expansion cone, and an anchor coupled to the 
expandable tubutar member, induding: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred embodiment, the apparatus 
further includes one cr more conesponding actuators for pivoting the petal baskets. 

An apparatus for coupling an expandable tubular member to a pre«xlsting 
stnjdure has also been described that indudes a support member, an expansion 
cone coupled to the support member, an expandable tubular member coupled to the 
expansion cone, induding: a 8k>tted portton provided at one end of Oie expandable 
tubular member. 

An apparatus for coupling an expandable tubular nr>ember to a preexisting 
stmdure has also been described that indudes a support member, an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 
In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable. 'tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that indudes a support member induding a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 
member coupled to the expanston cone, a sOp Joint coupled to the expanston cone. 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamt>er defined by the interior portion of the expandable tubular mennber 
between the expansion pone and the end plate. 

A method of coupling a tubular memt>er to a preextetihg structure has been 
described that Includes positioning the tubular member and an expansion cone 
within the preexisting structure, axialiy displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
prefened embodimerrt, axialiy displacing the expansion cone includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axiaDy displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a preferred embodiment, axialiy displacing the expansion cone 
Includes: applying , a tensile force to the expansion oone. In a prefened 
embodiment, axialiy displacing the expansion cone Includes: displacing the 
expansion oone mto the tubular member. In a preferred embodiment, axialiy 
(fisplacbnig the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axialiy displacing the expansion cone 
radially exparals the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular number t>y up to about 5%. In a pfefened embodiment, 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
includes a wellbore casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting structure includes a 
structural support. 

An apparatus also has been described > that Includes a tubular member 
coupled to a preexisting structure. The tubular membier is coupled to the preexisting 
structure by the process of: positioning the tubular member and an expansion cone 
within the preexisting structure, axialiy displacing the expansion oone, removing tte 
expansion oone, and applying direct radial pressure to the tubular merr^r. In a 
prefenred embodiment, axialiy displactng the expansion cone includes: pressurizing 
at least a portion of the Interior of the tubular member. In a preferted embodiment, 
axialiy displacing the expansion oone includes: Injecting a . fluidic material into the 
tubular member. In a preferred embodiment, axialiy displacing the expansion cone 
includes: applying a ter^ile force to the expansion cone. In a prefenred 
embodiment, axialiy displacing the expansion cone includes: displacing the 
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expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone Includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion oone 
radially expands the tubular member by aboUt 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the tubular member radiaHy expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. Id a preferred embodiment, the preexisting structure includes a pipeline. In 
a prefwred embodiment, the preexistihg structure includes a stnictural support 

Although this detailed description has shown and described illustrative 
enibodiments of the inverition, this description contemplates a wide range of 
modlflcattoris. changes, and substitutions. In some instances, one may employ 
some features of the present Inventbn without a cpnesponding use of the other 
fisatures. Accordingly, it 1^ appropriate that readers should construe the appended 
claims broadly, and in a manner consisterit wHh the scope of the invention. 
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. CLAIMS 

1 . A method of coupling an expandable tubular member to a preexisfing 
structure, comprising: 

pladng the expandable tubular member and an expansion tx>he within the 
preexisting structure; 

Injecting a quantity of a first fluidic matwial having a first density into the 
region of the preexisting structure outside of the e)q3andable tubular memben and 

injecting a quantity of a second fluidic material having a second density Into 
a portion of the expandable tubular memt>er below the expansion cone; 

wherein the second density is greater than the first density; and 

displacing the expansion oone relative to ttie tubular member. 

2. A method of ooupting an expandable tubular to a preexisting stnicture, 
• oomprteingi 

fixing the position of an expansion cone M^'n ttie preexist 
driving the expandable tubular member onto ttie expansion cone in a first 
direction; and 

axially displacing ttie expansion cone in a second direction relative to ttie 
expandable tubular memben 

wherein ttie first and second directions are difEerent. 

3. A mettiod of coupling an expandable tobular member to a preexisting 
sbucture, comprising: 

placing ttie expandable tiibular member and an expansion cone within the 
preexisting stnjcture; and 

applying an axial force to ttie expandable tubular member in a downward 
direction. 

4. A mettiod of coupling a .tubular rnember to a preexisting structure, 
comprising: 

positioning the tubular member and an escpansion cone wlttiin the preexisting 
sttucture; 

axially displacing ttie expansion cone; 
removing the expanston cone; and 
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applying direct radial pressure to the tutxilar member. 

5. The rnethod of daim 4, wherein axialiydteplacing the 
Includes: 

^ pressurizing at least a portion of the interior of the tubular member. 

6. The method of cteim 4, wherein axially dispiaang the expansion cone 
includes: 

injecting a fluidic nr)at6rial Into the tubular nrmmber 

7. The method of daim 4» wherein axially displadng the expansion cone 
includes: 

applying a tensile force to the expansion cone. 

8. The method of claim 4, wherein axially displadng the expanston cone 
indudes: 

displadng the expansion cone into the tubular member 

9. The method of daim 4, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubutar member. 

1 0. The method erf daim 4, wherein axially displadng the expansion cone 
radially expands the tubular nrtember by 10% to 20%. 

1 1 . The method of daim 4, wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to 5%. 

12. The method of daim 4, wherein applying dired radial pressure to the tubular 
member indudes applying a radial force at discrete locations. 

13. The method of daim 4. wherein the preexisting strudura indudes a wellbore 
cashg. 

14. The method of daim 4. wherein the preexisting structure indudes a pipeline. 
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1 5. The method of daim 4. wherein the preexisting stnicture indudes a structural 
support 
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1 . A method of cxMiplihg an expandable tubular member to a preexisting 
structure, cwnprising: . 

positioning the tubular member and an mpansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexteting structure* 

axially displacing the expar^ion cone reteithre to the tubular member by 

pulling the expansbn cone through the tubular member; and 

lubricating the inters between the expansion cone and the tubular 

member. 

2. The method of daiml, wherein lubricating the interfeca between the 
expansion cone and tiie tubular member Includes: 

Injecting a lubricating fluid into the trailing edge of the interface between the 
expansion cone arxf the tubular member. 

3. The method of dalm 2. wherein the lubricating fluid has a vteoosity ranging 
fifom about t to 10.000 cenOpoise. 

4. The method of dalm 2. wherein the Injeding includes: 
injecting lubiricaUng fluid into a tapered end of the expansion cone. 

5. The method of claim 2. wherein the injecting indudes: 

Injecting lubricating fluid into the area around the axial midpoint of a first 
tapered end of the expansion cone. 

6. The method of dalm 2. wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

7. The method of dalm 2, wherein the injecting indudes: 

Injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2. wherein the irijecting indudes: 
Injecting lubricating fluid irWo an interior of the expansion cone. 
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9- The method of daim 2, vrtierein the injecting Indi^ 

injecting lubricating fluid through an outer suffice of the expansion cone. 

10. The method of dalm 2. \«*>erBin the injecting includes: 

injecting the lubricating fhjid into a plurality of discrete locations along the 
trailing edge portion. 

11. The method of dabn 2. wherein the lubricating fluid comprises: 
drilling mud, 

12. The method of daim 2, wherein the lubricating fluid further Indudes: 
Torqtrimlil; 

EPMudlib;and 
DrillN-Slid. 

13. The method of daim 2, wherein the lubricatbig fluid comprises: 
TorqTrimlll; 

EP Mudlib; and 
PrillN-Slid. 

14. The method of dalm 1 , wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant 

15. The method of daim 1 , wherein lubricating the interface between the 
expansiori cone and the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surbce of the tubular 
member. 

16. The method of daim 14. wherein the lubricant comprises a metallio soap. 
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17. The nrafhod Of cUrim 14, wherein the lubricant is select^ 
consisting of C4jjbe-10. <>PHOS-58-M. and C-PHOS-58-R. 

18. The method of daim 14, wherein the lubricant provides a siiding.fricOon 
coefficient of less than about 0:20. 

19. The method of dalm 14. wherein the lutwicant is chemically, bonded to the 
interior surfaces of the Uibular members. 

20. The method of daim 14, wtterein the lubricant is mechanically bonded to the 
Interior surfaces of the tubular membere. 

21. The method of dalm 14, wherein the lubricant Is adhesively bonded to the 
Interior surface of the tubular members. 

22. The method of dalm 14, wherein the lubricartindudesepoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisllicate and potyethytenepolyamine. 

23. A method of coupling a tubular member to a prewdsting stnidure, 
comprising: 

positioning the tubular member and an expansion cone wHhIn the preexisting 
structure; 

anchoring the tubular memberlo the preexisting stmcture; and 
axially dispiadng the expansion cone relative to the tubular member by 

pulling the expansloi cone through the tubular memben 
. wherein the tubular member indudes: 
an annular member, Induding: 

a waB thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the wall thidtness: 
no failure for tadial expanslor^ of up to about 30 %; and 
no necking of the walls of the annular member for radial expanskiris of up to 
about 25%. 
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24. A method of ooupOi^ a tulHJiar member to a preexisting 
compri^ng: 

Injecting a lubricating fluid Into the preexlsthg structure: 
positioning the tubular member and an expansion oone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting stnicture; and 
axlaDy displacing the expansibn cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

0 25. . The nriethod of daim 24. wherein the lubricating fluid comprises: 

BARO-LUB 6014>SEAL™ brand drilling mud lubricant. 

28. A method of coupling ar> expandable tubular member to a preexisting • 
structure, comprising: 

5 PP*i*«*n9 the expandable tubular member and an expand 

the preexisting structure: 

anchoring the expandable tubular member to the preexisting structure: and 
axially displacing the expansion cone relative to the expara^e tubular 
member by pulling the expansion cone through the expandat>le tubular member. 

1 wherein the expandable tubiiter member includes: 
a first tubular member; 

a second tubular member; and 

a threaded cpnnection for coupling the first tubular member to the second 
tubular member, the ttireaded connection including: 

one or more sealing members for seaHng the interface between the first and 
second tubular memt>er5. 

27. The method of daim 26. wherein the threaded connection comprises a pin ' 
and box threaded connec^. 

28. The method of daim 26. wherein the sealing ihembere are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 28, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
oonrwction. 

30. The method of daim 26. wherein a plurality of the sealirig members are 
positioned adjacent to an end portion of the threaded oonnectibn. . 

31. A rnethod of coupling an expandable tubular liftember to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and . 

axially displadng the expansion cone relative to the expandable tubular 
member by pulimg tlie expansion cone ttirough the expandable tubuteir member 

wherein the expandable tubular member includes a plurality of tubular 
membera iiaving threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members wHh a sealant; 

coupling the threaded portions of the tubular members; and 

curing tine sealant 

32. The nwlhodofclalm 31. wherein the sealant Is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having pofymerizable materials. 

33. The method of daim 31, fiirthfr Including: 

initially curing the sealant prior to radially expanding the tubular membera; 
and 

finally curing the sealant after radially expanding the tubular ihembers. 

34. The method of daim 31 . wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of claim 31 . wherein the sealant is resistant to conventional 
wellbore fluldic matertals. 
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36. The method of claim 31. wheiBin the malarial properties of the sealant are 
substantiaUy stable for temperatures ranging from atwut 0 to 450 T. 

37. The method of dalm 31, further tndudihg: 

applying a primer to the threaded ^rtions of the tubular memt)efs prior to 
coaling the threaded portions of the tubular members with the sealant 


38. 


The method of daim 37. wherein the primer includes a curing catalyst 


39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular rnembers and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of daim 37. wherein the primer indudes a curing catalyst 

41. A method of coupling a tubular member to a preexisting structure, 
comprising: . 

positlonino the tubular member and an expansion cone within the preexisting 
structure; 

20 anchoring the tubular member to the preexisting stnjcture; and 

axlally displadng the expansion bono relative to the tubular member by 
pulling the expansion cone through the expandable tubular member; 

wherein the tubularniember indudes: 

a pair of rings for engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the Interfene 

between the tubular member and the preexisting stnjdure. 


42. A method of coupling a tubular member to a preexisting stnicture. 
comprising: 

positioning the expandable tubular member and an expansion cone wittiln 
the preeidsting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axlally displadng the expansion cone relative to ttie expandable tubular 
member by pulling the expansion cone through ttie expandable tubular memben 
35 wherein ttie tubular member Indudes one or more slots. 
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43. The method of daim 42. wherein the slots are provided at a preexpanded 
portion of the tubular member. 

44. The method of daim 42, wherein the slots are provided at a nor>. 
preexpanded portion of the tutnjiar member. 

'7 

45. A method of coupling a tubular member to a preexisting struclurte, . 
comprislng: 

poslUoning the expandable tubular nr»mber and an expansion cone within 
the preexisting stnicture; 

anchoring the expandable tubular member to the preexisling structure: and 

axlally displacing the expansion oohe relatiVB to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intennediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to the intennediate portion. 

46. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting stnjcture; 

anchoring the expandable tubular member to the preexisting stnicture; and 
axially displadng the expansion cone relative to the expandable tubular 

member by pulling the expansion cone through the expandable tubular m^r by 

applying an axial force to the expansion cone; 
wherein the axial force indudes: 

a substantially constant axial force; and 
an increased axial force. 

47. The method of daim 46. wherein the increased axial force is provided on a 
periodic basis. - 
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48. The method of dalm 48. wherein the lrM»»ased axial fb^ 
lafxlom basis. 

49. The method of ctaim 46. wherein the ratfo of the Increased axial fbioe to the 
substantially constant axial foroe ranges from about 5 to 40 %. 

51. A method of coupling a tubular member to a preexisting stnicture, 
comprising: . 

positioning the tubular member and an expansion cone wltWn the preexisting 
structure; 

anchoring the tubular member to the preexisting stnicture; and 
axlally displacing the expansion cone rsialiva to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

52. The method of daim 51 . wherein pushing the expansion cone include: 
injecting a pressurized fluldic material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting stnjctufe. 
comprising: 

positioning the tubular member and an expansion cone within the preexistirig 
structure; 

anchoring the tubular member to tfw preexisting structure; 

axlally displacing the expansion cone relative to the tubular mender by 
puBing the expansion cone through the expandable tubular memben and 

Injecting a curable fluldic sealing material between the tubular member and 
the preexisting structure prior to axially displacing the expanston cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure: 

anchoring the tubular member to the preexisting stnicture by increasing the 
size of the expansion cone; and 
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axialiy displacing the expansion cone relative to the tubular member by 
pulling tte expansion cone through the tubular member. 

55. A method of coupOng a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexBting structure by heating a 
portion of the tubular member, and 

axialiy displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular manber to a preexisting 
s^clure. corrq>riiBing: 

positioning the expandable tubular, member, an expansion cone, and an 
anchoring device viritMn the preexisting structure; 

positioning the anchorfng deytoe aboyia ttie expansion tone; 

. anchoring the expandable tubular member to the preexisting stnjctureusftig 
the anchoring device; and 

axialiy displacing the mpanslon cone. 

57. A method of coupling an expandable tubular member to a preexistbig 
structure, comprising: 

posittoning the tubular member and an expansion cone within the preexisting 
structure: 

explosively anchoring the tubular member to the preexisting structure; and 
axialiy displadng the eiqiansion cone rdative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting stmcture. 
comprising: 

fixing the position df an expanston cone within the preexisting structure; 
driving the expandable tubular member onto the expansion cone In a first . 
direction; and 

axialiy displacing the expansion cone in a second direcUon relative to the 
expandable tubular member; 
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wherein the first artd second dlreciions are difcrenL 


59. Arnethodofcoupnnganexpandat)lBtubular.m«rt»rtoaprBex^ 
structure, ooniprisirtg: 

ptedng the expandable tulwlar, an expansion cone, and a resilient anchor 
within the preexmtinig striK^re; 

releasing the resilient anchor and 

axlally displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandable tubular merrd)er to a preexisting 
stnidure. comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
Into the preexistirtg sfructure; 

anchoring 0ie expandable tubular mernber to the preexisting structure by: 
pivoting one or more engagement elements; and 
axially displacing the expansion oone. 

The method of daim 60, wherein pivoting the engagement elements 

includes: 

actuating the engagement elements. 

The nrathod of daim 60, wherein pi>n>ting the engagement elements 
indudes: 

pladng a quantity of a fluidic material onto the«ngagement elements. 

The inethod of daim 60, wherein pivoting the enj^gement elements 
indudes: 

displadng the expandable tubular member. . 

A method of coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

placing the expandable bd)ular member and an expansion cone into the 
preexisting stnjcture; 

pladng a quantity cf a fluidic material onto the mpandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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axiaily disptacfrig the expansion cone. 

65. The method of daim 64, wherein the fluicHc material comprisee a twite fMug. 

66. The method of daim 64. wherein the fluidic material comprises a fiex plug. 

67. A method of coupling an expandat)le tubular n»mt)er to a preexisting 
structure, comprising: 

positioiting the "expandable tubular member and an expansion cone into the 
preexisting structtro; 

anchoring the expandabm tubular member to the preexisting stnjcture by 
ifJjecting a quantity of a hardenaUe fluidic material into the preexisting structure: 

at least partially curing tlie hardenable fluidic sealing inaterial: and 
axiaiiy dispiadng the exptvision cone. 

68. A method of coupling an expandable tubular member to a preexisting 
strudure, comprising: 

piadrig the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member in a downwaid 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone within the 
preexisting strudure; 

Injecting a quantity of a first fluidic material having a ftet density into the 
region of the preexisting structure outside of the expandable tubular member, and 

inJecHrig a quantity of a second fluidic material having a second density into a 
portion of the expandable tubular member below the expansion cone; 

wherein the second densi^ is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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placing the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting strudure; 
applying an axial force to the expansion cone: and 
pressurizing an Interior portion of the expandable tubular member below the 
expansion cone. 

71. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the wqiandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting structure, 
comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to theexpandable tubular member and 
adapted to radially expand the expandable tubular member, including: 

a housing including a tapered first end and a second end; 

one or more groows fomned in the outer surface of the tapered first end; and 
one or more axial flow passages fluldldy coupled to the grooves.' 

73. The apparatus of daim 72. wherein the grooves comprise circumferential 
grooves. 


74. The apparatus of dalm 72. wherein the grooves comprise spiral 


grooves. 


75. The apparatus of daim 72. wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72. wherein the axial flow passages comprise axial 
grooves. 
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77. The apparahiS(tf(^lm 76. wherein the axial grooves are spaced apart by at 
least about 3 inches in the drcumferentiai direction. . 

78. The apparatus of daim 76. wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76. wherein the axtel grooves extend from the 
secortd erMj of the body to the grooves. 

10 80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72, wherSin the axiai flow passages are positioned 
wItNn the housing of the expansion cone. 

82. The apparatus of daim 81, wherein the axial flow jpassages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daihn 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

66. The apparatus of daim 83, wherein one or more of the axial flow passages 
indude fliters. 

87. The apparatus of daim 721 wherein the cross sectional area of the grooves is 
greater than the cross sectional area of ttie axial flow passages. 

88. The apparatus of daim 72. wherein the cross-sectional area of the grooves 
ranges from about 2X10^ in' to 5X10^ in^. 


138 


89. The apparatus of daim 72. wherein the cross-seceonal area of th«a^^ 
passages ranges from about 2X10^ In* to 5X10-^ in*. 

5 90. The apparatus of dalm 72. wherein the angle of attack of the first tapered 
end of the l)ody rangM from about 10 to 30 degrees. 

01 . The apparatus of dalm 72. wherein the grooves are^ concentrated in a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of dalm 72. wherein the angle of indlnation of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of atiadc of the first tapered end. 

15 93. The apparatus of dalm 72, wherein the grooves indude: 
a flow channel having a first radius of curvature: 

a first shouldw positioned on one side of the flow channel having a seco^ 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 . third racfius (rf curvature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
curvature are substantially equal. 

25 05. The apparatus of daim 72, wherein the axial flow passage indude: 
a flow channel having a first radius of curvature; 

a firet shoulder posBloned on one side of the flow channel having a second " 
radius of curvature;, and 

a second shoulder positioned on the ottier side of the flow channel having a 
30 tiiird radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and third radii of 
curvature are substantially equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coMpled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member includes: 

art anntdarmember, having: 

a wall tMdmess that varies less than at>^ 

a hoop yield strength that varies (ess than about to %; 

imperfections of less than about 8 % of the wail thidofiess; 

no feilure for radial expansions of up to about 30 %; and 

no neddrig of the walls of the annularmember for radial expansions of up to 
about25%. 

99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular member indudes: 
• a first tubular memt>er; 

a second tubular member, and 

a threaded connection for coupMng the first tubular member to the second 
tubular rnenriber, the threaded oonnectton indudihg: 

one or more sealing members foir sealing the interface between the first and 
second tubular members. 
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100. The apparatus irfcWm 99; wherein the threaded oomprfsesa 
pin and box threaded connection. 

101. The apparatus of claini 99. wherein the sealing nwrnbere are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99. wherein one of the sealing members is po^oned 
adjacent to an end portion of the threaded connectipn; and wherein anbther one of 

the sealing menfjbefB is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for cmipOng an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member 

an anchoring device adapted to coupb the expandable tubular member to 
the preexisting structure: and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member 
whereki the expandable tubular member indudes: 
a layer of a lubricant coupled to the interior surface of the. tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic-soap. 

106. The apparatus of daim 104. wherein the lubricant is selected from the group 
consisting of C-Ujbe-iO. C-PHOS-58-M. and 6-PHOS-58.R. 

107. The apparatus of daim 104, wherein the lubricant provides a sliding fricUon 
coefficient of less ttian about 0120. 

108. The apparatos of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 


141 


109. The apparatus of claim 104, wherein the lubricant Is ir^ 
the Interior surface of the expandable tubular member. 

110. The apparatus of daim 104. wherein the lubricant is adhesively bonded to 
5 the interior surfaoe.of the expandatrie tubular member. 

111. The apparatus of daim 1 1 0, wherein the lubricant Includes epoxy, 

molybdenum disulfide, graphite, aluminum, copper, alumlsllicate and 
polyethylenepolyamine. 

10 

i l2. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

an expandable tubular member; 

an anchoring device adflipted to couple the expandable tubular member to 
15 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to ndlaily expand the expandable tubular member, 
wherein the expandable tubular member hcludes:- . 
a pair of tubular members having threaded portions coupled to one anothen 

20 and 

a quantity of a sealant wUhin the threaded portions of the tubular memberei 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
consisting of epoxies. themiosetUng sealing compounds, curable seeing 

25 compounds, and sealing compounds having polymerizable materials. 

114. The apparatus of daim 112. wherein the sealant indudes an initiai cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

116. The apparatus ofdalm 112, wherein the sealant Is resistant to conventional 
weObore fluidic materials. 

35 
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117. The apparatus of daim 1 12, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 

1 1 B. The apparatus of daim 1 1 2, wherein the threaded portions of the tubular 
members Indude a primer for improvinjg the adhesion of the sealant to.the threaded 
portions. 

119. Ah apparatus for coupling an expandable tubular member to a preexisting 
strudure, comprising: 

an expandable tubular member; 

ah anchoring device adapted to couple the expandable tubular mmber to 
the preexisting structure: and 

an expansion cone nrKivably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubuteir member 

wherein the expandable tubular rhember indudes: a pair of rings for 
engaging the preexisting stniidure; and 

a sealing element positioned between the rings for sealing the interfeoe 
between the tubular member and the preexisting structure. 

1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expamJable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudcis one or more slots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

122. The apparatos of daim 120, wherein the slots are provided at a non- 
preexpanded portioh of the tubular member. 
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123. An apparatus Ibr coupling an expandable tubular member to a preexisting 
structure, oomprising: 

an expandable tubular member 

an anchoring device adapted to cbuple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member arid 
adapted to radially expand the expandable tubular member, 

wherein the expandable tobular member includes: 

a first preexpanded portioh; 

an intonnediate portion coupled to the first preexpanded portion including a 
seaTing element; and 

a second preexpanded portion coupled to the intehtiediate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
stnMire. comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting strudwe; 

an expansion cone movatijy coupled to the expandable tubular member and 
adapted to nadially expand the expandable tubular memben and 

a valveaWe fluid passage coupled to the anchoring device. 

125. An apparatus for coupling an expandable tubular member to a preexisting 
stmdure. comprising: 

a first support member; 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support merhben 
an expandable tubular member coupled to the expansion cone; and 
an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device Is positioned above the expansion cone. 

126. The apparatus of daim 125. wherein the outside diameter of the expansion 
cone is greater than ttie inside diameter of the expandabte tubular member. 


144 


127. The apparatus Of dalm 125. wherein the outsWe diameter of the 
cone is approximateiy equal to the outside diameter of the expandable tubular 
member. 


128. An apparatus for coupling an expandable tubular member to a preexistihg 
structure, comprfeing: 

e first support nwmben 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support member 
an expandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

a support member; . 

an mpandaUe ocpansipn cone coupled to the support member, and 
an expandable tubular member coupled to the expansion cone. 

130. An apparatus for cbupUng an expandable tubular member to a preexisting 
slnjcture, comprising: 

a support member; 

an expandable expansion cone coupled to the support mwnber; and 

an expandable tubular member coupled to the expandable expansion cone. 

131. The apparatus of daim 130, wherein the expandable tubular member 
includes one or more anchoring devices. 

132. The apparatus of daim 1 30. wherein the expandable tubular member 
includes a slotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting stnjdure. 
comprising: 

. a support member; 

an expansiorv cone coupled to the support member; 
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an expandable tububr member coupled to the expansion cone including ohe^ 
or more shape menrx>ry metal inserts; isind 

a heater coufieA to the support nr)ember In opposing relation to the shape 
rAemory metal inserts. 

1 34. An apparatus for coupling ah expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support member; 
an expandable tubular member coupled to the expandable expanston cone; 
and . 

a resilient anchor coupled to the expandable tubular member 

135. The apparatus of daim 134, wherein the resilient anchor includes: 
a resilient scroll. 

136. The apparatus of daim 134, wherein the resilient anchor Includes: 
one or more resilient anms. 

137. The apparatus of daim 134. wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134. wherein the resilient anchor is adapted to mate 
with the expansion cone. 

1 39. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resilierit panels coupled to the expartdable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
contrellably release the resilient panels. 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oompri$ing: 

a support memi)er; 

an expansion cone coupled to the support member, 
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an expandable tubular nwiT*)er coupled to Iheexpandabte ex^^ 

and 

an anchor coupled to the expandable tobular member. Including: 
one or more spikes pivbtally coupled to the expandable tubular member tor 
5 engaging the prettdsUng structure. 

141. The apparatus of dsdm 140. further induding one or more coTOspondlng^ 
actuators for pivoting the spikes. 

10 14Z An apparatus for coupling an expandable tubular member to a preexisting 
stnicture. comprising: 

a support member. 

an expanston cone coupled to the support memben 
an expandable tubular member coupled to the e)4)andable expansion cone: 
15 and ' • ' 

an andKM- coupled to the eiqiandable tubular member, induding: 
one or more petal baskets pivotally coupled to the expandabto tubular 
member. 

143. The apparatus of dalm 142. further Induding one or more conesponding 
actuators for pivoting ttie petal bask^; 

144. An apparatus for coupling an expandable tobular member to a preexisting 
structore, comprising: 

a support memb«-, 

an expansion cone coupled to the support memben 

an expandabte tubular member coupled to the expansion cone, induding: 

a slotted ponton provMed at one end of the expandable tobular member. 

145. An apparatus for coupling an expandable tubular member to a preexisUng 
structore, comprising: 

a support member; 
an expanston cone; 

an expandable tobular member coupled to the expanskM) cone; 
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a coupling device coupled to.the support member and an end portion of the 

expandable tubular member, and 

a mass coupled to the end portion of the expandable tubular member 
wherein the weight of ttte mass is greater than about 50 to 100 % of the yield 

strength of the expandable tubular memt)er. 

1 46. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member including a fluid passage; 

an expansion cone coupled to the support memben 

an expandable tubular member coupled to the expansion oone; 

a slip joint coupled to the expansion cone; 

an.end plate coupled to the slip Jcxnt; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portion of the expandable tubular member between the expansion cone 
and.the end plate. 

147. A niethod of coupling a tubular rnember to a preexisting stm 
comprising: 

positioning the tubular memtier and an expansion cone within the preexisting 

structure; 
axially displacing the expansion cone; 
removing the expanston cone; and 
applying direct radial pressure to the tubular member. 

148. The method of daim 147. wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

149. The method of daim 147, wherein axially displadng the expansion cone 
includes: 

injecting a fluidic matertert into the tubular meimber. 

150. The method of daim 147. vvherein axially displacing the expansion cone 
includes: 
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applying a tensile force to the expansion cone. 

151. The method of daim 147. wherein axlaily displacing the expansion cone 
Includes: 

5 displacing the expansion cone into the tubular memt>er. 

152. The method of claim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone out of the tubular member. 

0 . ' 

153. The method of daim 147, wherein axially displacing the expansion cone 
r«iiaBy expands the hibular member by about 10% to 20%, 

154. The method of daim 147, wherein applying directiadial pressure to ttie first 
5 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting stmcture indudes a 
wellbora casing. 

1 57. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

158. The method of daim 147, wherein the preexisting structure indudes a 
structural support 

159. An apparatus, comprising: 
a tubular member coupled to a preexteting structure; 
wherein the tubular member is coupled, to tile preexisting structure by the 

process of: 

positionirig the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expis^ision cone; 
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removing the expansion oone; and 

applying dinect radial pressure to the tubular member. 

160. The apparatus of dalm 159, wherein axially di^ladng the expansion cone 
5 bndudes: 

pressurizing at least a portion of the interior of the tubular member. 

161 The apparatus of dalm 1 59, wherein axially displadng the expansion cone 
indudes: 

0 injecting a fluidic material into thie tubular member. 

162. The apparatus of dalm 159. wherein axially displadng the expansion cone 
indudes: 

applying a tensile force to the expansion oone. 

15 . 

163. The apparatus of daim 159, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone into the tubular member. 

20 164. The apparatus of daim 159, wherein axially displadng the expansion Cone 
indudes: 

displadng the expansion oone out of the tubular member, 

165. The apparatus of daim 1 59, v/herein axially dispiadpg the expansion oone 
radially expands the tubular member by about 10% to 20%. 

166. The apparatus of dalm 159. wherein applying direct radial pressure to the 
tubular member radially expands thd tubular member by up to about 5%. 

167. The apparatus of daim 159. wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of dalm 159, wherein the preexisting stnjcture indudes a 
wellbore casing. 

150 


169. The apparatus of daim 159. wherein the preexisting stnicture includes a 
pipeline. 

170. The apparatus of dairti 159. wherein the preexisting structure includes a 
stnictural support 

171. A system for coupling an expandable tubular meniber to a preexisting 
stnicture, comprising: 

meam for positioning the tubular member and an expansion cone within the 
preexisting structure: 

means for andioring the tubular member to ttie preexisting structure; 

mean9 for axially displacing ttie expansion cone relative to ttie tubular 
member by puOing the expansion cone through the tubular niember. and 

means for lubricating the interface between the expansion cone 
tubular member. 

172. The system of daim 171. wherein tile means for lubricating the interface 
between the expansnon oone and tiie tubular member indudes: 

means for Injecting a lubricating fluid into the trailing edge of tiie interfeoe 
between ttie expansion cone and ttte tubular member. 

173. The system of daim 172. wherein tiie lubricating fluid has a viscosity ranging 
fromabout i to 10.000 centipoise. 

174. The system of daim 172, wherein the injecting indudes: 
injecting lubricating fluid into a tapered end of tiie expansion cone. 

1 75. The system pf daim 172, wherein tiie means for Injecfting Indudes: 
means for Injecting lubricating fluid into ttie area around ttie axtel midpoint of 

a first tapered end of the expansion cone. 

176. The system of daim 172. wherein ttie means for injecting indudes: 
means for Injecting lubricating fluid into a second end of ttie expansion cone. 

177. The system of daim 172, wherein ttie means for injecting indudes: 
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means for injecting tubmating fluid into a tapered first end and a second end 
of the expansion cone. 

178. The system of daim 172, wherein the means for injecting includes: 

means for Injecting lutiricating fluid into an interior of the expansion cone. 

The system <rf daim 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid through an (Hiter surface of the expansion 

1B0. The ^tem of daim 172; wherein the medns for injecting indudes: 

nfteans for injecting the lubrtcatihg fluid into a plurality of discrete locations 
along the trailing edge portion. 

» 

181. The system ofdaim 172. wherein the lubrk»thg fluid oom^^ 
driUingmud. 

182. The system of daim 172. wherein the lubHdating fluid further indudes: 
TorqTrlm ill; 

EPMudlibiand 
OriilN-Slld. 

163. The system of daim 172. wherein the lubricating fliJid comprises: 
TorqTrimlli; 
EP IVIudlib; and 
DrillN-SDd. 

184.. The sys\»m of daim 711. virtieitiin the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the Interior surface of the tubular member with a lubricant 

185. The system of daim 171 , ^wherein the means for lubricating tha interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
of a lubricant; and 
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means for applytaig a second part of the lubricant to the Inte^r^ 
tulMjiar member. 

186. The system of daim 184. vvherein the lubricant comprises a metafile soap. 

187. The system of dalm 184, wherein the lubricant is selected from the group 
consisting of C-Lube-10. OPHOS-58-M. and C-PHOS^58-R. 

188. The system of daim 1 84, wherein the lubricant provides a sliding friction 
coefRdent of less than atMMJt 0.20. 

189. The system of daliifi 184, wheraln the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

1 9Q. The system of daim 1 84. wherein the lubricant is mecharucally bonded to the 
interior surfeoes of the tubular members. 

191 . The system of daim 184. wherein the lubricant is adhesively bonded to the 
interior surteoe of th(9 tubular members. 

192. The system of daim 184, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamlne. 

193. A system for poupfing a tubular member to a preodsting stnjcture, 
comprising: 

positioning the tubular member and an expansion cone v^ithin the preexisting 
structure; 

anchoring the tutMJiar member to the preexteting stnidure; and 

axiaOy displadng the expansion cone r^tive to the tubular member by 
pulling the expansion cone through the tubular member. 

wherein ttw tubular member nndudes: 
an annulau- member, induding: 
a wan thickness that varies less than about 8 %; 
a hoop yield strength that varies tes than about 10 %: 
imperfections of toss than about 8 % of the wan thickness: 
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no failure for radial expansions oT up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about25%. 


5 194. A system for coupling a tubular member to a preexisting structure, 
oompr1sir)g: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

10 anchoring the tubular member to the preexistifig structure; and 

axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular nr^ber. 

195. The system of daim 194« wherein the lubricating fluid comprises: 
IS BARO-LUB60LI>*SEAL'«» brand drilDngnriud lubricant. 

196. A system for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

means for positioning the expandat>le tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexteting 
8tniclure;and 

means for axialiy displacing the expansion cone relative to the expandable 
tubular niember by puliihg the expansion cone through the expandable tubular 
25 memt)er; 

wherein the expandable tubular member includes: 

a first tubular member; 

a seoorxi tubular member; and 

a threaded conrtecHon for coupling the first tubular member to the second 
30 tubular member* the threaded connection including: 

one or more seaUng members for sealing the interface between the first and 
second tubular memt>er6. 

197. The system of daim 196, wherein the threaded connectten comprises a pin 
35 and box threaded connection. 
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198. The system of dahn 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

199. The system of claim 196, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

200. The system of daim 196, wherein a plurality erf the sealing membcfrs are 
positioned adjacent to an end portion of the threaded connection. 

201. A system for coupling ari expandable tubular member to a preexisting 
structure, comprising: . 

means for positidning the expandable tubular member and an expansion 
cone within the pree)dsting structure; 

means for anchoring the expandable tubular mernber to the preexisting 
staidure; and 

means for axially displifcing the expansion cone relative to the expandable 
tubular member by puilihg the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

coating the threaded portions (rf the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
curing the sealant 

202. The system of dairn 201 , wherein the sealant is selected from the group 
consisting of epoxies, themnosetHng sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

203. The systemofdalm 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
members; and 
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means for finally curing the sealant after radially expanding the tutnjlar 
memtiers. 

204. The system of daim 201 . wherein the sealant can \» stretched up to about 
30 to 40 percent after curing withoutfaflure. 

205. The system of daim 201 , wherein the sealant is reeetaht to conventional 
welltxxB fluidic materials. 

206. The system of daim 201 , wherein the material properties of the sealant are 
sutMtantially stable for temperatures ranging from about 0 to 450 •F. 

207. The systerh of daim 201, further induding: 

■mearts for applying a primer to the threaded portions of the tubular members 
prior to coaling the threaded portions (rf ttw tubular members with the sealant 

208. The system Of daim 207, wherein the primer indudiss a curing catalyst. 

209. The system of daim 207. wherein the primer is applied to the threaded 
portion of one of the tubular members and the sealant Is applied to the threaded 
portion of the other one of the tubular members. 

210. The system of daim 207, wherein the primer includes a curing catalysL 

211. A system for coupiir^ a tubular niember to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexist'ng structure; and 
axially displadng the expansion cone relative to the tubular member by 

putting the mpansion cone through the expandabte tubular member, 
wtierein the tubular memt)er includes: 
a pair of rings for engaging the preexisting structure; and 
a sealing etement posWoned between the rings for sealing the intertece 

between the tubular hfiember and the preexisting structure. 
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212. A system for ooupling a tubular member to a preexisting structuiB, 
oompnsing: 

petitioning the expandable tubular member and an expansion oone within 
the preexisting structure; 

artchoring the expandable tubular member to the preexisting structure; and 

axiaRy dispiadng the expar^lon cone relative to the expandable tubular 
member by pulling the expan9ion cone through the expandable tubular member; 

wherein the tubular mertiber includes one or more stots. 

213. The system of claim 212, wherein the slots are provided at a preexpanded 
portion of the tubular memt>er. 

214. The system of dalm 212, wherein the slots are provided at a npn- 
preexpanded portion of the tubular nriember. 

215. A system for ooupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting stnicture; 

anchoring the expandable tubular member to the preexisting stnicture; and 

axially dispiadng the expansion oone relative to the expandable tubular 
member by pulling the expansion oone ttirough the expandable tubular member, 

wherein the tubular member indudes: , 

a first preexpanded portion; 

an Intennediate portion coupled to the first preexpanded portion induding a 
seaBng element; and 

a second preexpanded portion coupled to the intennediate portion. 

216. A system for ooupling a tubular member to a preexisting structure, 
comprising: 

positioning the epcpandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the mpansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force Includes: 

a substantially constant axial force; and 

an increased axial force. 

217. The system of daim 216, wherein the increased axial force is provided on a 
periodic baisis. 

218. The system of daim 21 6. wherein the Increased axial force is provided on a 
random basis. 

219. The system of daim 216; wherein the ratio of the increased axial fbroe to the 
substantiall/oonstant axial force ranges fr^ 

220. A system for coupling a tubular niember to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 

preexisting stmcture; 

means for anchoring the tubuiar member to the preexisting structure; aruJ 
means for axially displadng the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular number. 

221 . The system of daim 220, wherein the means for pushing the expansion cone 
indudes: 

means for Injecting a pressurized fluidic material into contad with the 
expansion cone. 

222. A system for coupling a tubular merTd>er to a preexisting stnicture, 
comprising: 

means for positioning the tubular member and an expansbn cone vwthin the 
preexistirig structure; 

means for anchoring the tubular member to the preexisting structure; 
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means for axialty displacing the expansion cone relative to the tubular 
member by pulling the expansion cone throi^h the expandable tubular member; 
and 

means for injecting a curable fluidic sealing material between the tubular 
member and the preexisting stmcturs prior to axiaily displacing the expansion cone. 

223. A system for coupling a tubular mOTd>6r to a preexisting structuie, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to thQ preexisting structure by 
Increasing the size of the expansion cone; and 

means for axiaily displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular niember. 

224. A system for coupHng a tubular nrienrtber to 
comprising: 

means for positioning the;tubular member and ah expansion oone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
heating a portion of the tubular member and 

means for axiaily displacing the expansiori cone relative to the tubular 
member by pulling the expansion cone' through the tubular member. 

225. A system for coupling an expandable tubular member to a preexisting 
stnjdure, comprising: 

means for positlmlng the expandable tubular member, an expansion cone, 
and an anchoring device withiri the preexisting stmcture; 

means for positioning the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to the preexisting 
structure using the anchoring device; and 

means for axiaily displacing the expansion cone. 

226. A system for coupling an expandable tubiJlar member to a preexisting 
stnjcturs. comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

nwans for axiaPy displacing the expansion cone relative to the tubular 
member. 

227. A system for coupling an expandable tubular to a preexisting stnictiire, 
oomprteing: 

means ftir fixing the position of an expansion cone within the preexisting 
stnjdure; 

means for driving the expandable tubular member onto the expansion cone 
fri a first direction; and 

means for axialiy dispiadng the expansion cone in a second direction relative 
15 to the expandable tubular member; 

wherein the first and scicond dhictionsare diffsrent 

228. A system for oouplir^An expandable tububr member to a preexisting 
structure, comprising: 

means for placing the expandable tubular, an expansion cone, and a resilient 
anchor within the preexisting structure; 

means for releasing the resilient anchor; and 
means for axlally displacing the expansion cone within the expandable 
tubular member. 

229. A system for coupling an expandable tubular member to a preexisting 
stnjcture. compri^ng: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting stmcture; 

means for anchoring the expandable tubular member to the preexisting 
sinicture that includes means for pivoting one or more engagement elements; and 
means for axialiy displacing the expansion cone. 

230. The system of daim 229. wherein the means for pivoting the engagement 
elements indudes: 
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means for actuating the engagement elements. 

231. The system of claim 229, wtierelntte means for pivoting the eng^gero 
elements includes: 

means for pladng a quantity of a fluidic material onto the engagement 
elements. 

232. the SjfS^ of daim 229. wherein the means for pivoting the engagement 
elements includes: 

means for displacing the expandable tubular member. 

\ 

■% 

233. A system for ooupHng an expandable Mnilar member to a pieexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
into the preexisting structure; 

means for placing a quantity of a fluidic material onto the expandable tubular 
member lo anchor the e}qpandal>le tubular member to the preexisflng stanture; and 

means for axiaRy displacing the expansion cone. 

234. The system of daim 233. vvherein the fiuidte material comprise a barile plug. 

235. The system of daim 233, wherein the fluidic material comprises a ^x plug. 

236. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone Into the proMdsling slaicture; 

means for anchoring the expandable tubular member to the preexteting 
structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure; 

means for at least partially curing the hardenable fluidic sealing material: and 
means for axiaHy displadng the expansion oonie. 

237. A system for coupling an e^qpandabie tubular member to a preexisting 
staicture, comprising: 
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means for pladi:ig the expandable tubular member and an expansion cone 
within the preexisting stnicture; and 

means for applying an axial force to the exparulable tubular member In a 
downwanl direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting . 
structure, comprising: 

means for placing the expandafcrie tubular member and an expanston cone 
within the preexteting sbucture; 
10 means for Injecting a quantity of a first fluidic material having a first density 

into the regton of the preexisting structure outside of the e)q}andable tubular 
member, and 

means for Injecting a quantity of a second fluidic material having a second 
density into a por^n of the expandable tubular rnernber below the expand 
15 wherein the seoxfid density Is greater than tte first density^ 

239. A system for coupling an exparKiable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexteting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; ' 

means for applying an axial force to the expansion cone; and 

means for pressurizing ari interior portion of the expandable tubular member 
2S below the expansion corie. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: N 

means for placing the expandable tubular member and an expansion cone 
30 Into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting stnjcture, 
comprising: 
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means for positioning the tubular niember and an expansion cone within the 
preexisting structure; 

means for axialty displacing the expansion cone; 

means for removing the expansion oor>e; and 

means for applying direct radial pressure to the tubular member. 

242. Thesystemof daim 241, wherein the means for axialiy displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the Interior of the tubular 
memi)er. 

243. The system of daim 241, wherein the means for axialiy displadng the 
expansion cone indudjss: 

means for injecting a fluidic'material into the tubular membetr. 

244. The system of daim 241, wherein the means for axialiy displadng the 
expansion cone indudes: 

nieans for applying a tensile force to the Expansion onie. 

245. The system of claini 241 , wherein the means for axialiy displadng the 
expansion cone Indudes: 

means for displadng the expansion cone Into the tubular member. 

246. The system of daim 241 , wherein the means for axialiy displadng the 
expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247.. Thjs system of daim 241 , wherein the means for axialiy displadng the 
expansion oone radially expands the tubular member by about 10% to 20%. 

248. The system of daim 241, wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of daim 241 , wherein the mear^fbr applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

5 250. The system of daim 241 , wherein the preexisting structure indudes a 
wellbore casing. 

251 . The system of daim 241 , wherein the preexisting structure indudes a 
pipeline. 

0 

252. The system of daim 241 , wherein the preexisting stmcture indudes a 
structural support 
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